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PREFACE 

As one of its contributions to the improvement of mathematics 
in the schools of this country, the School Mathematics Study 
Group has prepared a series of cample text materials for grades 

5 and 6 lender the title ^'Mathematics for the Elementary 
School*' « These are designed to illustrate the kind of mathe^* 
matics curriculum that we believe appropriate for elementary 
schools . 

As its title indicates, this booklet oonslstc of three units . 
selected from "Grade h^' of ^'Mathematics for the Elementary 
School 

To teachers end schools who desire to uce these three selected 
units, we would so:,^ that it is imperative that they have the 
textbook, "Mathematics for the Elementary School, (Jrade U", 
and the Teachers* Commentary for this tcxthook. The complete 
textbook and the related teachers* commentai^ provide a means 
by which a teacher may ^Bin an understand In^i of the sequence 
of units to which these selected three are related. The cormnen 
tary is essential to any teacher teaching one or more of these 
units. 

There are two important rca:;ons for selecting these particular 
units. First, pupils^ who have not completed "Mathematics for 
the Elementary School, Grade U" but are to undertake "Grade 5" 
should as minimum preparation have completed these three units 
along with a conventional grade k program. Second, it is 
^vlous that they are useful in au@nenting a conventional 
program. However, their use with conventional materials will 
require special attentf.on to the use and growth of the ideas 
once introduced. 

Ihe three units included in this selection are as follows: 

Concept of Sets Chapter 1 

Sets of Points Chapter 5 

Concept of Fractional Numbers Chapter 10 



Chapter 1 
CONCEPT OP SETS 



THINKING ABOUT SETS 



•Riese are pictures of sets. 




A Set of Stars A Set of Toys A Set of Flowers An Einpty Set 



Tou can think of many seta of things — 
The set of children in your school; 
The set of children in your class; 
The set of numbers, 1, 2, 5, k, 5, and so on; 
The set of numbers, 1, 3, 3, 7, 9, 11, and so on; 
The set of numbers, 2, 4, 6, 8, 10, 12, and so onj 
The set of letters in the alphabet; 
The set of boys in your class who are ten feet tall . 



/ 

A set is a collection of things. Some of these collections 
can be sets of objects, sets of people, sets of pictures, and 
sets of numbers. Think of some examples of sets of things. 
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A thing that belonga to a set la a member of that set . 
Each of the letters, b, r, a, t, y, is a member of the aet of 
letters in our alphabet . You are a member of the set of children 
in your school . 

I 

'Ihere are sets that have only one member . 
The set of letters in our alphabet between d and f has only 
one member. It is the letter e. 

There are sets that have iio members . The set of children 
in your class, who are less than four years old, has no members. 
If a set has no members. It Is called the empty set . 



We use capital letters for names of sets . 
Tou may use any capital letter you wish. 
The letter you choose may help you remember the aet . 
The states New York and California are members of the aet of 
states of the U. S. A. 
We may call this set, Set C, We write 

C - (New York, California} 

The counting numbers between 4 and 8 are 5, 6, 7. 
>^ We may call this set. Set N. We write: 

N - {5, 6, 7} 
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Exercise Set 1^ 
Name th e members of each set ; 

!• The first five ietters of the alf^abet. 

2. The nuabcra that you use when you count the first five 
children in ycur classrocHn. 

J. Tne numbers counting by 2«s, beginning with 1 and 
ending v/lth 9. 

^. The numbers counting by 2»s, beginning with 6 and 
ending with 16, 

5. The letters in your first name. 

(A letter may appear in your first name more than once. 
Use it only once in the set.) 

6, The days of the week whose names begin with "M". 

7, The boys In your class less than six years old. 

8. The months of the year whose names begin with letter J, 

9- The numbers between 30 and 40 that are larger than 50. 

10. SRAirjrwiSTSR ; The letters v/hlch are in the name of your 
school and not in your last name. 



I 

NUMBERS 



When you first learned to count, you began with 1. You 
counted 1, 2, 3, ^, 5, 6, 7, 8, 9, 10, 11, 12, and so on. You 
can count much farther than 12 now. No matter how far you can 
count, there are still more numbers. If you knew how to count 
them, you could keep on counting as long as you live. Then, 
there would still be more numbers. These numbers used In 
counting are called counting numbers . 

In arithmetic there Is the set of numbers called the set of 
whole numbers > These numbers are Ot 1, 2, 5, 4, 5, 6, and so on. 
We may write the set of whole numbers this way: 

W - [0, 1, 2, 5, 5, 6, . . J 

We may write the set of counting numbers this way: 

C - (1, 2, 5, ^, 5, 6, . . J 

We cannot write all the whole numbers. We use the three dots, 

to mean that there are more numbers than we can write . 

The number 0 is the first one written in Set W. 

The number 6 is the last number written in the Set W. 

But, the number 6 is not the last whole number. 

It is Just the last number written in Set W. 

We write: 
W - (0, 1, 2, 5i . . .} 

W - {0, 1, 2, 5, 4, 5, 6, 7, 8, 9, 10, 11, 12, 

We have used two different ways to name the same set. 
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Count ''by ?»s" beginning with the number 0. 
You count 0, 2, 4, 6, H, 10,- 12, 1^, 16, 18, 20, 22, , . . 
These numbers that you nane are called even numbers , 
The numbers 0, ?, 3, . . are called even numbers. 

The numerals 3S, ^4, 70, 128, 100, 200, 13S?, are names of some 
even numbers, \ 

Count *'by ?»3" beginning with the number 1. 
You count 1, 3, 7, 9. U, I3, X5, 17, 19, 21, 23, . , . 

The whole numbers that yuu name v;hen you count '*by 2^s" 
beginning with 1 are called odd numbers . 

The numerals Z^^^ 37, ^1, ^.3, 101, ^21, 12^7, are names of some 
odd numbers. 



Here are some more sets of things. 



>5ary 
tree 
pen 
car 

picture 



a 




Set 


A is a 


set of words. 






b 


The 


riumber 


of words In Set A 


is 5. 


c 




Set 


B is a 


set of letters. 






d 














The 


number 


of letters in Set 


B is 



Set A 



Set B 
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■Hie number of odd numbers In the Set of counting numbers between 
1 and 20 is 9. The members- of this set are 3, 5, 7, 9, 11, 13, 
13, 17. 19. 

The number of vjords in the set ( ] is 0. 

Thero are no members of this set. 

We call this set the empty set. 

The number of the empty set Is zero. 

VJe usts numbers to tell hov; many members are In a set^ 

Sxeroise Set 2 

Here are some sets in 1, 2, 3, ^, and 5. Below each set 
are groups of \;ordQ. \/hich best describes each set? Is It a), 
b), or c)? V/rite your ansuer. Then tell how many members are in 
that set. ^ 

1. (1, 3, 5, 7, 9) 

a) a set of small numbers 

b) the set of all odd numbers 

c) the set of odd numbers less than 10 

2. (Tuesday, Thursday) 

a) the set of school days 

b) the GGt of the last tv^o dayn in the week 

c) tho sot of dayi3 in tliO v.'oek '..'hose names begin v.-ith T 
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3 . (10, 20, 30, ^01 

a) the Qetf of numbers less than 50 

b) the counting numbers less than 50 v/hose numerals end In 
zero 

c) the set of even numbers less than 50 

4. (chalk, book, eraser, pencil) 

a) a set of things you find in a schoolroom 

b) a set of school furniture 
* c) a set of things to read 

5 . (bus, train, automobile, airplane} 

a) a set of things you see in the sky 

b) a set of things you find In a garage 

c) a set of things people may use v;hen they travel 

6. Hepe are some things: potato, 9, Bobby, celery, 3, rock, 5, 

George, 15, e, h, bacon, 6, Mary, u, 
David, a, candy, o, 7, 1, key 

Select the thin£S that are: 

a) a set of boys* names 

b) the set of whole numbers larger than 2 and less than 8 

c) the set of vowels 

d) a set of things to eat 

e) a set of things to read 
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SETS WITHIN SETS 



We 'had some coins in a piggy-bank. 
We poured them out on the table. 
This picture shows the way they fell. 
Each N shows a. nickel. 
Each P show? a penny. 
Each D shows a dime. 
.Each Q shows a quarter. 



p p 






Q Q 


N 


P 


0 




° D 






N • 




P 




N P 




D 








Q 










D Q p 


N 




N 



In the set of coins there is a set of pennies. 
A fence is around all the pennies. 
All pennies are inside the fence. . 
All other coins are outside the fence. 





0 ° 


0 






N 


Dyp\ 










Q 


D ^VB/IT 







There Is another way to show that the set of pennies Is 
within the set of coins. We can show it like this. 



The set of coins In the piggy-bank 



The set of pennies in. 
the piggy-bank 





dow do we sho^^ tl^e pennies in- the picture? 

They are inside the small ring. 

Where are th'3 other coins that are not; pennies? 

They are outside the small ring but inside the big "ring. 



1 
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This picture s.iov/s airothei- set 
v/ithin a set. The ^et of books 
on animals is v;ithin the set of 
all books in the school library. 

We can say that^the set of book;^ on animals is a suboet of the 
set of all books in the library. 

Exercise Set 5 

1. The set of all pupils in your school is v;lthin the set of all 
pupils in your state, Di*aw a picture to snow this idea, 

2. Make a drawing to shov; chat the zet of all even numbers is 
v/lthin the set of all v;i;Qle numbers. 

3. The drawing belov; shov/s that the set of numerals 15, 25, 
35, ^5 is within the set of all numerals ending in 5* 




Make a drav/ing to show that the number's 10, ?0, 30, ^0 are 
v/ithin the set of all v^hole numbers. 




4. A set of girls In the fourth grade is Mary, Martha, Karen, 
Kathy, Marian, Sue. Call this set. Set S. 

S = (Mary, Martha, Karen, Kathy, Marian, Sue) 
Here is some information about this set of girls. Use it in 
answering the questions in this problem. 



Name 


Color of Eyes 


Color of Hair 


Age 


Mary 


blue 


blonde 


9 


Martha 


brown 


brown 


10 


Karen 


gray 


black 


9 


Kathy 


brown 


black 


9 


Marian 


blue 


brov/n 


10 


Sue 


brov/n 


brown 


9 


Write the 


members of the 


;t of girls who 


are ] 


old. Call this set, Set 


B. Is Set B In 


Set S? 



b) Write the members of the set of girls v;ho have gray eyes. 
Call this set. Set C. Is Set C in Set S? 

c) Write the members of the set of girls who have black hair 
and who are 9 years old. CjII this set. Set X. Is 
Set X in Set S? 

d) Is Set C in Set X? 

5, BRAINTWISTSR ; Make a drawing to show that the numbers 2, 4, 
6, 8, 10 are within the set of even numbers and the even 
numbers are within the set of v;hole numbers. 
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EQUAL SETS 

Here are two sets of pictures. 




The members of the two sets are the sam^. 

If two sets have the same members, the two sets are equal. 

The members of- equal sets do not have to be In the same order. 



Here are some other sets, 

A ■ (apple p pencil} 
B - (pencil » apple} 

We can say that Set A equals Set D. Vie write: Set A r: Set B 

M - (5. 1, 3} 
N - (1, 5, 51 

Does Set M = Set N? V/hy? 




Here are two ^ets of pictures. 

These sets do not have the same members. 

They do have the same number of members. 



1 1 



Set 0 is not equal 



Set R is not equal 



0 - (apple, penoll, 
H - (dog, oar, hat} 

to Set H. We wlte: 

R - [0, 1. 2, 3) 
P - (1, 2, 5) 

to Set P. We write: 



house ) 



Set a / Set H 



Set R / Set P. 



Exercise Set ^ 
A - (4, 5. 7) B - 15, 4, 7} C - {7. 4, 5) 

1 . Does Set A -• Set B? 

2. Does Set C - Set A? 

3. Does Set C - Set B? 

X - (b, a, c, k) Y - (c, b, k, a) Z - {k, c, t, a) 

4. Does Set X - Set Y? 
3. Does Set Z - Set X? 

6. Does Set Z • Set Y? 

R - (6, 10, 8J S - (10, 7, 8} T - (8, 6, 10) 

7. Does Set R - Set S? 

8. Does Set T - Set R? 

9. Does Set T • Set S? 
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K«x*« Arc soM Mtt: (U8« th«i« to answer questions 10* 11« 12, 

13. ) 

A - {5, 5, 7. ». 2) 

3 

B - (2, 3. ^, 5. 6) 

C - (2, 5, 5. 7) 

D - [6. 5, ^» 3, 2) 

S - (5, 3. 7. 2. 4} 

r - C2, 6, 3, 5) 

10. S«t A is equal to whet sets? 

11. Set C it equal to what eete? 

12. Are Set C, Set E, and Set A equal sets? 
13* Vhloh sets are equal to Set D? 

14. X - (t, s, r, d) . 

Think of a set that has the ssme ntiaber of members as Set X 

but is not equal to Set X. 

Call it Set Z. 

Copy and finish: Z m. { ]. 

15. B - {3, 7, 9, 5). 

Set E is the set of all odd numbers less than 10. 
Hhieh is correct? Set B - Set E or Set B / Set E. 

16. Set A is the set of all tmole numbers greater than 5 but 
leas than 10. 

Set B is eqval to Set A. 
Vaam the members of Set B. 

13 



WhlOh is corr«ct? S«t D ;^ S«t E or S«t D - Set S. 



THE UNION OF SETS 

John took a hike with his mother and father. 

John kept a record of the different birds his mother saw. 

He kept a record of the different birds his father saw. 



Set A is the set of different 
birds John's mother saw. 



robin crow sparrow 
Set A 



Set B is the set of different 
birds John's father saw. 



hawk 
wren 



blue.iay 
eagle 



Set B 



To find all the different birds John's parents saw, we put Set A 
and Set 6 together. Our set is now 



XH>bin, crow, sparrow, hawk, wren, blue jay, eagle 



This set is the union of Set A and Set B. 
We write: 

A(JB - (robin, crow, sparrow, hawk, wren, blue Jay, eagle) 
We read AljB: the union of Set A and Set B. 



Your class chose some committees for a party. 
The coaamittee to select the games was Set G. 
The committee to buy the prizes was Set P. 

0 » (John, James, Helen, Susan) 
P == (John, Irene, Phyllis, Samuel) 

The two committees met together. What pupils attended the 
meeting? 

oyp - (John, James, Helen, Susan, Irene, Phyllis, Samuel) 
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the pie turf at the right shows rooms 
in Janets school . 



^ SET C H 


101 


102 


103 


104 



105 



106 



107 



108 



Rooms 101 « 102, 103 > 104 have windows 
along one side of the building. 

Rooms 104, 105, 106, 107, 108 have windows 
along another side of the building, 

C - {101, 102, 103, 104) 

D - (104, 105, 106, 107, 108) 

We write: C\JJ> - (101, 102, 103, 104, 105, 106, 107, 108) 
We read: The union of Set C and Set D is the set whose members 
are 101, 102, 103, 104, 105, 106, 107, 108. 



Eddie is learning to play the trumpet and the piano. 



His practice schedule looks like this. 



Sunday 


Monday 


Tuesday 


Wednesday 


Thursday 


Friday 


Saturday 






TRUMPET 


TRUMPET 


TRUMPET 


TRUMPET 






PIANO 


PIANO 


PIANO 


PIANO 







Set T is the set of days that Eddie practices the trumpet . 

Set P is the set of days that Eddie practices the piano. 

T - {Tuesday, Wednesday, Thursday, Friday) 
P - {Monday, Tuesday, Wednesday, Thursday} 



The union of Set T and Set P is the set of days in the week when 
Eddie practices the trumpet or the piano or both . 
Ve write: 

Typ - (Monday, Tuesday, Wednesday, Thursday, Friday) 

16 



* * t 

1. km (eat, dog, eow, horse ) 
B - Cduok, horse, ptg] 

Whloh one of theee lett !• the union of Set A and Set B? 

X " (oat, cow, dog, dusk, horae, pig} 

Y - (oow, horae, duok, horae, pig} 

Z - Coat, dog, oow, hen, duok, horae, pig} 

Answer. Set X is the union of Set A and Set B. Ve write 

Ays - X 

2. R - (10, 20, 30, 40, 50) 
S - (60, 70, 80, 90, 1003 

Which one of theae sets is the union of Set R and Set S? 

M - {70, 90, 110, 130, 150} 

N - {100, 90, 80, 70, 60, 50, 40, 30, 20, 10) 

Copy and finish: R(JS • 

3. 0 - {a, t, z, r, ra, J) 
H - {r, q, s, t) 

>lhioh one of theae sets is the union of Set 0 and Set K? 
M • Cq, a, B, j) 

N ■ {a, t, 2, r, m, J, q, r, z, t) 
L - {a, J, a, q, r, t, «) 

Copy and finlahs oyK « 
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8. 



/ 



/ 



^. j - (whit*, blu«l 
K ■ (red, blue} 
Copy and finish: J(JK « 

5. V - {18, 21, 2^) 

W - {15, 18, 21, 2U, 27) 
Copy and finish; VJW - 

N - Cs, o, a, p) 

0 - (w, a, t, e, r) 
Copy and finish: Nyo > 

7. Set P is the set of odd numbers between 6 and 12. Copy and 
finish: P - 

Set Q is the set of odd niimbers le6s than 7. Copy and 
finish: Q - ^nd PjJQ » 

Set R is the set of even numbeirs between 90 and 100. Copy and 
finish: R - i 

Set S is the set of whole -numbers gp?eater than 94 and less 
than 96. ' \ ' 



Copy and f;lnish: S - 



/ 



and Rys 



9. Set T is the set of w^ole numbers between 65 and 66. Copy 

i 

and finish: T - , 

Set W is the set of w^ole numbers larger than 9 and less 
than 11. Copy and i'lnlsh: W « and T^W « 

10. Set X is the set c/f counting numbers between 25 and 30. Copy 
and finish: X • 

Set y Is the sety^ of even numbers between 23 and 31 . Copy and 



finish: Y 



/ 



knd X[JY 
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THE INTERSECTION OP SETS 

Look at the picture^ at the right. 
Main Street and Central Avenue cross 
each other. A part of one street is 
also a part of the other street. 
It has been shaded in the picture, 
rhls part belongs to both streets. 




It is the in terse c tion of the two streets. 



Look at these two sets: 



Alice 




Ellen 


Betty 




Ken 


Ken 




Joe 


Sue 




Sue 


Tom 




Wendy 


Set A 


Set B 



Some children are members of both sets. 

The children v/ho are members of both sets are Ken and Sue, 
This set may be written (Ken, Sue). 

This set is called the intersection of Set A and Set B. 
We write: A flB = [Ken, Sue). 
"'We read Af^Bs the intersection of Set A and Set B. 
The Symbol f) means "the intersection of. " 



19 



Here >re aone more aeta ; 

Set X la the aet of numbera we uae when we count by fives, 
atartlng with ^ and ending with 30. 

X - (5, 10, 15, 20, 25, 30) 

Set y la the aet of numbera we uae when we count by tena, 
atartlng with 10 and ending with 50. 

y - (10, 20, 30. 40, 50} 

Tl'ie nmabera that are raembers of both sets X and Y are 10, 
20, and 30. 

The Intersection of Set X and Set Y is the aet {10, 20, 30). 
We write: XflY - (10, 20, 30). 



J - (0, 2, 4, 6, 8, 10, 12, 14, 16) 
K - {1. 3, 5, 7, 9, 11, 13, 15) 

Set J is the set of even numbers less than 17 . 
Set K is the aet of odd numbers less than 17. 

There are no numbers that are members of both Set J and 
Sst K. 

The intersection of Set J and Set K la the aet ( ) . 
Ve writer jflK - { ) . 
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Exerclay Set 6 

A • (car, tram, taxi, boat). 

B • (wagon, boat, airplane, train, bicycle). 

Which one of these sets is the Intersection of Set A and Set B? 
N » (car, taxi, wagon, airplane, bicycle) 
R - (boat, train) 

S - { ) 

Answer. Set R is the intersection of Set A and Set B, We 
write AflB - R. * 

D - (15, 17, 19, 233 

E - (9, 11, 13, 15. 17, 18, 21} 

Which one of these sets is the intersection of Set D and Set E? 

P - (13, 17, 19, 23, 9, 11, 13, 15, 17, 19. 21} 
Q (9, 11, 15, 19, 21} 
R - (17, 13) 

Copy and finish: DflE • 

0 " {d, X, p, r, q,- m) 
H « (t, b, a, n, a} 

Which one of these sets is the Intersection of Set G and Set H? 

I - (a, b, d, m, n, p, q, r. s, t, xj 
J « (d, b, p, q, n, m) 
K - ( . j 

Copy and finish: GflH 

21 



4. J ■ C^"» ^om, .hat, 6oat} 
K - (aho*, eap, ooat, draaa} 

Copy and finiih: jf)K » 

5* X« * Cs» a, n, d} 
M • (p, i, a, n, o) 

Copy and finish: lRn • 

6. M - (73. 59. 8, 8l, 63) 

0 - (104, 49, 73, 58, 18, 95) 

Copy and iinlsh: NplO - 

7. Set P IB the set of wnole numbers less than 7> 
Copy and finish: P - 

Set Q is the set of whole numbers between 3 &nd 12. 
Copy and finish: Q " 
Copy and finish: PflQ * 
and pyQ - 

8. Set R is the set of whole numbers larger than 38 and less 
than 44. 

Copy and finish: R * 

Set S is the set of numbers between 3^ fthd 46 that are not 
even numbers. 
Copy and finish: S • 
Copy and finish: rDs • 

BUS - 

f 

■> 

' f 
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7. SUPPLEMENTARY PRACTICE EXERCISES 

. THINKINO ABOUT SETS — SxTOlie Sjt 2 
Write the members of each of these sets. 

1 . The set of even numbers less than 12 . 

2. The set of counting nuabers less than 20 and larger than 10. 

3. The set of odd numbers between 10 and 20. 

4 . The set of whole numbers less than 17 and larger than 15 . 

5. The set of numbers between 50 and SO that are larger than 60. 

6. How many members are there in the set of letters of our 

alphabet? 

7. He-c is a set: {Tuesday, Thursday). Describe this set by 
writing on your paper: This la a set of . 

8. Name two sets that have no members. 

9. Make a picture of a set. Then describe the set by saying: 
This is a set of: . 

10. Describe this set in your own words: 

A - (5, 10, 15, 20, 25) 



SETS WITHIN SETS -- Exerclae Set 8 

1 . Draw a picture to show that the set of dimes is a set within 
the set of United States coins . 

2. -A - {1, 2, 3, ^. 5, 6, 7. 8, 9. 10) 

Set B B the set of all counting numbers. 

Draw a picture to show that Set A is a set within Set B. 

Make up one subset (set within a set) for each of the 
following: 

3. (a, b, c, d, e, f) 

4. (Ford, Chevrolet, Plyraouth, Rambler, Cadillac) 

5. [Hhe set of holidays in a year) 

6. Write the set of vowels. Call this set Set A. Now write a 
subset of Set A . 

7. Set C - the set of all states in the United States. 
Write a subset of Set C. 

8. Set X - the set of dimes. We can say Set X is a set within 
the set of all — 

9-. Set Y « the set of counting numbers , 
Z . C3, 8, 15, 93, 173) 
Set Z Is a of Set Y. 

10. Set C is the set of all odd numbers. Make up a subset of 
Set C. 



SQ,UAL SETS — SxTolac Set £ 

1. A - (9, 3) B - {4. 5, 9) Does Set A - Set B? 

2. H • (10, 11, 12) N - (10, 11, 15) 
Does Set- If • Set N? . ^ . 

3. X • {dog, cat, mouse) Y - (mouse, cat, horse, dog) 
Does Set X equal Set Y? 

4. Set D is the set of whole numbers greater than 7 and less 
than 12. Set E is equal to Set D. Name the members of 
Set E. 

Here are s^e sets: F « (2, 4, 6, 8) 

Q - {4, 2, 8, 6) 
H - {8, 6, 1, 4) 
K - {8, 6, 1, 2) 
L . (4, 8, 6, 1) 
M - {6, 2, 8, 4) 

3. Set F is equal to what sets? 

6. Are Set K and Set L equal sets? 

7. Vhioh sets are equal to Set KT 

8. A « (2, 4, 6, 8) Set B is the set of all even numbers less 
than 20. Wiich is correct? Set A - Set B or Set A / Set B? 

9. Make up a set. Call this set Set X. Now make up a set that 
is equal to Set X. 
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to. Set J is the oet of the first five letters of the alphabet. 
Set K Is the set of the last five letters of the alphabet . 
Does Set J - Set K? 



THE UNION OF SETS — Exerclae Set 10 

1. A - (1, 2. ^, k] B - (5. 6, 7, 8) 

union of Set A and Set B Is the set: 

2. C • (c, a, n, d, y) D « {c, o, k, e) 
Copy and finish: cUd « 

5. E - (5, 10, 15, 20, 25) F - (50, 35, ^0, 45) 

Vfhlch one of these sets Is the union of Set E and Set P? 

M - (10, 20, 25, 45, 50, 55, 60, 65, 70) 
N - (45, 40, 35, 30, 25. 20, 15, 10, 5) 

4. H - (2, 4, 5, 8, 10) J - (3, 6, 12) 
Write the members of the union of Set H and Set J. 

5. Set K Is the set of odd numbers between 10 and 20. 
Set L is the set of even numbers between 10 and 20. 
Copy and finish: KjjL - 

6. Set R is the set of whole numbers between 47 and 48. 

Set S is the set of whole numbers larger than 15 and less 
'"than 17. 

Copy and finish: R\js « 

7. x- (B, E) Y - (A, 0, C, E) 
Copy and finish: xUy - 
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6. T - (|, |, ^, |) y - {i, |, |, |, ^) 

S«t W is th« union of Set T and Set V. Write the membera of 
Set V. 

9. C - {1, 6, 7, 8, 3) D - {2, 6, 7, 8, 1) 

Set E ia the union of Set C and Set D. Write the members of 
Set E. 

10. Set M ia the set of whole numbers between 20 and 21. Set M 
is thfr set of even numbers between 6 and 8. Copy and 
finish: mUn - 

11. A - (9, 18, 27, 56} Set B has 5 members. 
aUb - (5, 6, 9, 12, 15, 18, 27, >6) 

aOb - {9) 

B - 
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THE INTERSECTION OP SETS — Exeroiae Set 11 




1. A - {1, 2, 3, ^» 5) 



B - (2, 4. 6, 8, 1) 



Which one of these sets Is the intersection of Set A 



and Set B? 



M - (5, 6, 1, 2) 



N - {1, 2, 4) 



S - {1, 4, 6) 



2. C - Ca, e, 1, o, u) d - (a, b, c, d, e) 

Set E « the Intersection of Set C and Set D. Write the 



members of Set E. 



3. R - (5, 10, 15, 20, 25} 



S - (10, 20, 30, 40) 



Set T is the intersection of Set R and Set S. Write the 
menbers of Set T. 

4. Set X Is the set of the first five counting numbers. Set Y 
is the set of odd numbers between 4 and 12 . Set Z is the 
intersection of Set X and Set Y. Write the members of Set Z. 

5- K - (dogs, cats, mice) L - (pigs, dogs, cats, mice) 

M - (horses, cows, dogs} 
Copy and finish; 



kHl - 
kHm - 
lOm - 



6. H - (s, t, u, d, y) 

Copy and finish: hPIj - 



J - (h, a, r, d) 



7. A • (dcalc, ohair, pencil} B - {eraattr, ehalk, ehalr) 

C • (book, tablet, desk] 
Copy and finish: 

. -V.-; • . aO C - 

AflB - 

- bO C - 
cUa - 
cUb - 
bUa - 

Q. J m (12, 16, 24, 30}« Set K haa two membera . One nenber 
ia 6. kDj - 18. Copy and finiah: K • 

9. Set R ia the aet of counting nuabera leaa than 6. Copy 
and finiah: R • 

Set S ia the aet of counting numbera bccwecn 3 and 11. 
Copy and finiah: S - 
Copy and finiah: 

RflS - 

rUs - 

10. Set P ia the set of all even numbers between 1 and 7. 
Set Q ia the aet of all odd nunbera between 1 and 7. 
Copy and finish: 

pHq - 
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Chapter 5 
SETS OP POINTS 

LEARNING ABOUT SPACE 

We are living in the space age. Man has already traveled In 
space and more space exploration will be done. 

Suppose we were to plan a trip to Mars. Our space ship will 
have to follow a path which leads to Mars. Mars is moving all the 
time. To reach it, we must know its location in space, its speed 
in space, and its direction of travel. 




The study of space and location is part of mathematics. This 
part of mathematics is called geometry . The things that we have 
been learning about the number system and about addition and 
subtraction belong to the part of mathematics called arithmetic . 

To study geometry we need good imaginations. We make models., 
and draw pictures to help us learn about things we cannot see. 
But our imaginations must help us too. Is your "iraaginer" ready? 

Geometry is not new. Thousands of years ago the Egyptians 
and Babylonians used ideas from geometry. It helped them to plan 
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pyraoids, lay out their fields, and study about the moon, stars, 
and planets. 

The first geometry book was written about 220O years ago. 
It had most of the Ideas we still use In studying about space. 
However, many new Ideas about geometry are still being discovered. 
Maybe you will be one to dlseover a new idea. 

At first "geometry" meant "earth measure." But now geometry 
a|so uses Ideas which do not Involve measurements. In this unit 
oilled Sets of Points we are going to study some of these Ideas. 

We know that a "set" Is a collection of things. Can you 
guess what a set of "points" would be? First you would need to 
know what a "point" Is. In this unit we will learn about points . 
space . curves, line segments , rays , circles , polygons , and angles . 



poiirrs 

What is a point? Is It the end of ^ sharp pencil? Is It the 
end of a needle? Is it the dot a pencil \makes? Let*s see what 

"point" means in geometry. 

\ 

\ 

Working Together \ 

1. Use your sharpest pencil to make a dot near the center of 
a sheet of paper. Now make a dot with a crkyon. Next make a dot 
with a dull pencil. Do these dots look alike? In what way are 
they different? In what way are they the sa^e? 

2. Which of these maps of Colorado besti shows the location 
of the state capital? Why? "\ 



Dtnver^ 

COLORADO 



io) 



Oenvtr* 

COLORADO 



(b) 



The dots you made In the first example and the dots in the 
maps of Colorado are attempts to show an exact location. The 
small dot marks the location more exactly. In geometry we often 
let a small dot represent a point . However, the dot is not the 
point any more than a picture of a cow is a cow. 
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A Po^P^ in fewtry awn» an exact location in apace . can 
you inagine a^aathlng so siaA^.that you cannot see It? A point la 
mo aaall it has lao sisa it all.-, 

Unlaas you have a miisroscope« you cannot see a germ. However, 
a gera covers many points as we thinJf of them. .If you were going 
to maz^c on a sheet of paper the locations covered by one germ, you 
would need* a very sharp pencil, nie dot made with the pencil 
would cover all these locations, w 

* 

A very small dot- Is used to represent or stand for a point 
althoxigh a point is .smaller than any dot which can be oade. 

J). Hold your pencil with its tip above your deslc as In the 
drawing. 




Could the sharpened tip of the pencil show a point? Move 
your pencil to another part of yoMT desk. Does the tip now show 
a different point? Points do not move. They always stay in the 
saaw location. 
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In g«€>i»etry we usually nams pictures of points with CApitsl 
letters like this: 

A- B* C» 

Tht points represented by A, B, and C oan be called a "set of 
points." Ve will learn aany interesting things about sets of 
points. 

Describe a set of three points in yoiir classroon. 
5. Describe a set of two points in your classroom. 



. Dsscribe a set of eight points In yotr elaasroom. 



Exercise Set 1 
Which of these is the best representation of a point? 

A» B» C9i ^ De 

On your paper mark a set of five points using small dots. 
Label these pictures *of points using the first five letter 
of the alphabet. 

Write the letter of the best answer, 
A dot made with a pencil covers 

a) one point 

b) one J^dred points 

c) several points 

d) more points than can be counted 

Which of these best describes a point? 

a) a mark made with a pencil 

b) a very very small dot 

c) an exact location in space 

d) a dot 




SPACE 

What is space? Is it air? Is it an empty pUee? Is It the 
distance from Earth to Mars? It is not any of these as we think 
of "space" in geometry. 

Here are some examples of things which occupy sets of points 
in space: 

The eraser on your pencil 
The door to your classroom 
Your little finger 

Working Together 

1. Now can you guess what "space" is? Which answer would 

o 

you choose? 

(a) Space is something hollow. 

(b) Spaee Is an object like a door or a finger. 

(c) Space is the set of all the exact locations everj-^^here . 

If you chose answer (c) you were correct. Space is the set 
of all points . 

This means all exact locations everywhere. All the locations 
on the head of a pin, in your home, In your city and the sky above, 
in your country, in the world, and in the entire universe are 
points in space. 



space as we now picture it Is^robably very different from 
the idea you had. Any object you can think of covers or occupies 
lots of points of space. For example, a ball, a block of wood, a 
room, a building, the earth are all occupying parts of space. 









2, mat a part of space be filled with air only? 

5. Does a block of wood contain one point of space, a 
thousand points of space, or more points of space than can be 
counted? 

Place a cup on 6. desk. It represents many points. 
Move the cup to some other place. Does it now represent the 
same set of points as before? 

5. Place a block of wood on a desk, it represents many 
points. Move it to some other place. Does it now represent 
the same set of points as before? 
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acerclse Set 2 
write the letter of the right answer. 

1. Which of these beat tells what space Ic? 

a) Space is all empty places. 

b) Space is a set of points. 

c) Space is the set of all points. 

d) Space is the air around the earth. 

2. In a truck load of grain , there are 

a) Just as many points as there are grains, 

b) more points than there are grains. 

3# Which ones of these represent a part of space 

a) A mark you make on your paper, 

b) The Idea of truth, 
c ) Your teacher. 

d) A tree. 

e) The idea of beauty. 

f ) The crease in a piece of paper. 



39 



CURVES 

Working Together 

1. Use two small bits of paper to mark two points on your 
desk. Trace with your finger to show ways you could go from one 
point to the other. How many different paths could you follow in 

! going from one point to the other? Can you trace the most direct 
7 ' way to go from one point to the other? 

2. There are many ways of going from A to B. We see a 
picture of two ways. 




Mark two points on a sheet of paper. Label them A and B. 
Show 5 ways of going from A to B on your paper. We do not 
have to stay on the paper. Think how you can go from A to B 
and touch the paper only at the dots. 

In going from one point to another, you have traced a curve 
with the tip of your finger or with your pencil. We think of a 
curve as a set of points. It is all the different locations your 
finger tip or pencil passes throxigh in going from one point to 
another. 
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3> Let us think a little more about curves between two 
points. Suppose we use a piece of string tied to two pencils at 
the eraser ends to help us. We can let the erasers of the pencils 
mark two locations Let us locate these points as far apart as 
the string will let us put our pencils. Does the string show the 
most direct path? 



This direct path is a way of showing a special type of 
curve. We call it a line segment . Put dots on this string 
using chalk, pencil, or a pen. These dots mark points for 
us. We think of a line segment as a set of ooints. It is 
the set of all the points we have marked and all other points 
on. our tightly stretched string. It also contains the two 
points represented by the erasers. We can show line segments 
in other ways. 
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^. Mark on a block of wood the points A and B as shown 
in the picture. 




Draw two curvea on the biock from point A to point B 
using two colors of crayon. 

Did either curve you drew contain any line segments? 

One excellent way to show a line segment ij to draw a 
picture of one with a ruler and pencil. On your paper draw a 
segment connecting the two dot.': ai- shown in the figure below. We 
shall represent a line segment in this way. 



We name this "line segment AB." A short way to write "the 
line segment AB" is 7S. "SS means line segment AB. The line 
segment ends at points A and B. Therefore points A and B 
are called endpoints , 
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5. ^ilnk of the comer of your classroom as representing a 
point. What three things suggest line segments with this point 
as one endpoint? 

6. Naow all the line segments you see represented in this 
figure with endpoints in the set of points (A, B, C]. 




7. Mark a point on your paper. Call it point A. How many 
different line segments can you draw with A as an endpoint? 

8. Give some examples of representation of line segments 
suggested by objects in your classroom. 

9. Does your state have line segments as a part of its 
boundary? 

10. Mark a point on your paper, would you ciUl your mark a 
line segment? 

11. Mark something like this your 
paper. Is it a line segment? A 

12. Mark something on your paper which does not represent a 
line segment. 
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Exercise Set 3 
Hai'k two points on your paper as Is shovm here. 

A B 

Draw three different curves from A to B, 

Write the letter of the best answer. 

Each curve between these two points A and B goes through; 

a) one point 

b) three points 
u ) lany points 

d) more points than can be coionted. 

The cat of points {A, B) is marked below. Copy this set on 
year paper. Draw as many line se^nents as possible having 
both endpolnts in this set. How many are there? 
A* 

• B 



3. Copy the set of points (A« B, C} on your paper. Craw all 
the line segments having both endpoints in (A, B, C}. How 
xoany line segments are there? 

•C 

A* 

• B 

4. Copy the set of points (A, 3, C, D) on yoiu* paper. How 
many line sesnents can you draw, each having two of the 
points named as endpoints? Be sure to draw all the line 
segments. Name the line segments you dz*ew. 

•D 



•C 



«»5 



0 



? 

Name all the line segments you see in this figure. Both 
endpolnts must be in the set, (A, B, C). 



B C 



6. Kark a point on your paper and label it A as shown below. 
Dray.' pictures of two line cegmentE having A as an endpolnt. 



•A 



7. Mark a point on your paper and label it P. Draw pictures of 
tnree line segment.: having P as an endpolnt. 



Jj,^ 'Complete tnese statements on your uheet of paper. 

X 



a) This is a picture of a ?_ 

b) We write its name ? 
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Working Together 
1. On your paper use a ruler to draw a line segment like 35, 



A B 

Draw a longer line segment which contains point A and point B 
by extending JS in both directions. Label thb endpoints of this 
se^ent with the letters C and D. Does your drawing look 
something like this? 

C A B D 

) 

Is TS contained in C!^ 

2. Draw an even longer line segment which contains points 
A and B by extending in both directions. Label the 

endpoints of this segment with the letters E and P. Your 
drawing might now look like this: 

E C A B D F 
» • • • • • 



Is contained in Wl 



It you had a larger place of paper and a longer 
ruler, you could draw a still longer line segment which 
ifoiad contain point A and point B. Think how this 
line segment would look If y^ were to draw longer and 
longer segments which contain points A and B. 

Can you Imagine how your drawing would look If it 
were extended without end? Thla Is what we think of 
when we think of line . A line has no endpolnts. It 
contains line se^nents of longer and longer length. 

^. Below 13 a picture of a line. 



The arrows are used to show that it goes on and on In 
both directions without end. Only part of the line can 
be pictured on this page. We can call the line pictured, 
line AB. a snort way of writing line AB is AB. 

Both A and B name points on the line. We know C 
and D name other points on the line, we could also call 
thla line, line CD, or line AC, or line AD. 

Line AB is the same as line BA, What other 
names can this line have? Use Just the points named. 
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4. Here is* a picture of X?. M, P, L, and F 
naoa other points of this line segment. 

K M P U R S 

• • ' • • • 0 

0 

Copy IC? and its labeled points. 

a) Draw a line segment which pictures still more of 
the line PS and also includes line segment " K3 . Can 
you draw a complete picture of the line PL? 

b) Draw a picture of a line AB. On your paper show 
a short way of writing line AB. 

Remember that a lin6 segment is a set of many 
points and a line also is a set of many points. 

5. Follow these instructions carefully. 

a) Mark a point on your paper and label it A. Draw 
one line through point A. 

b) Now draw a different line through point A. 

c) Next draw three more different lines through point 

d) Mark one point different from point A on each of 
the lines you have drawn. Label the points with the 
letters B, C, D, E, P. 

•) Can we draw more lines through point A? 
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f) tfhieh is thtt eorreot «z^liig to the sentence below. 
Through point A we oan draw: 
one line* 

more lines than you can count, 
s) Describe the position of a line segment through A 
which is not on your sheet of paper. 

6. On your paper taark two points, A and B. 

•B 

a) How many line segments can you draw with endpoints * 
A and B? 

b) How many line se^ents can you draw which pass through 
both A and B? 

o) How many lines are there that contain both A and B? 

7- Below '^re have represented a line and three points 
of the line. 




Shall we label this line AB or AC? 

In problem 6 we saw that with a ruler and a pencil 
only one line could be dravm through points A and B. 
Prom now on think of this statement as a fact; there is 
exactly one line that can be drawn through the two points 
A and B. 
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Worlclng Together 

1. Use a ruler to draw a line segment AB on your 
paper. 
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Now suppose we make longer and longer line segments 
but always keep A as ore of the endpoints, as, 

s g 

i B C 

5 B_ C D 

• • m 

Then suppose we do nov have a second endpoint, as in the 
picture below. 



B 



This gives us an idea for what is called a ray . 

We can show a picture of only part of a ray on this 
page.. We can name this ray, ray AB. Both A and B 
name points of the ray. 
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A ray has one endpolnt. A is. the name of the 
endpoint of the ray, A short way of writing ray AB 
• is AB. The endpoint Is named first. 

This is a picture of ray BA. What Is Its endpoint? 

A B 
<- > • 

Ray BA Is not the s.ame as ray AB. Can you tell why? 
The endpoint of BA Is B. What Is the endpoint of AB? 

We can say that a ray Is the union of the endpoint 
and all points on a line in one direction from this 
point . 

For example, look at the line represented below and 
the point on it labeled A. One ray is represented by 
the solid part of the line. The other ray is represented 
by the dotted part of the line. The point A belongs to 
both ^ys represented and is called the endpoint of either 
ray. 
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A ray la alurays part of a line. A set of rays Is 
nicely represented by a beam of light from a flashlight. 
Sach starts at the flashlight and extends In one 
direction without end. 

2. AB is represented below 

a) Is AC another name for this ray? 

b) Is BC another name for this ray? 

c) Is the ray BA represented? 

d) IB the ray m represented? 




Exercise Set 4 

1. a) On your paper copy points P and E. 

• E 

•F 

Draw a picture of line segment PE. 

b) Mark two points on your paper and name them 0 
and H. Draw a picture of the line through 0 
and H. 

c) Draw a picture of a ray. Name it ia. 

d) Write the symbol for line segment PE; for line 
OHj for ray KL. 

•) What Is the endpoint of KL? 

f } Xa KL the same ray as lk? why? 
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2. Let A be the naine of a |>olnt of the 11m l^elow* 
How many rays which are part of this line can have 
A as an endpoint? 




Draw a picture of a line on your paper. Let A be 
a point of this line, 

a) Choose a point of the line different from A 
in one direction and label it B. 

b) Choose another point of the line in the other 
direction from A and label it C. 

c) Name two rays with endpoint A which are part 
of this line. 

d) Are there any more rays on this line which have 
A as an endpoint? 

Label a point on your paper as A. 

a) Draw one ray with endpoint A, 

b) Draw anothe:* ray with endpoint A. 

Cr) Draw four nore rays with endpoint A, 

d) How many r£iys could there be. with A as endpoint? 
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5. Or your paper drsw • ray. label it IS. What la lt« 
endpoint? How oany ra^ are there with endpoint A that 
contain point B? 

6. On your paper dran a ray with endpoint A. 

a) Choose a point on the ray different from A and 
label it B. 

b) Is AB contained in AB? 

e) How many aesnenta could there be on AB which have 
A as endpoint? 

7. Mark two points on your paper and label them R 
and S. 

•S 

R» 

a) How many lines can you draw which contain point R? 

b) How many lines can you draw which contain point S? 

c) How many lines can you draw which contain both 
R and S? 

Which la the correct ending? 

8. A line has 9. a ray has 

a) exactly 1 endpoint. a) exactly 1 endpoint, 

b) 2 endpolnts. b) 2 endpoints. 

c) no endpoints. c) no endpointa. 

10. A line segment has 

a) exactly 1 endpoint. 

b ) 2 endpoints . 

c ) no endpoints . 
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PLANES 

Morklng Together 

1. Can you find some flat surfaces in your 
elassrooa? Name as many as you can. 

Do you know the geometric name for a set of 
points suggested by a flat surface? It Is plane . 
Each flat surface you have named represents part 
of fl, Plane . 

2. Put your finger on a point on the top of 
your desk. Now put It on a different point. How 
many different points can you find on the flat top 
of your desk? How many points do you think there 
are in a plane? 




/'■ 

/ 

/ 

/ 

/ 
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3. Put your finger at a point above the top 
of your desk, then at a point below the top of 
your desk. Are there many points which are not 
in the plane represented by the top of your desk? 

Prom now on we shall think of a part of a 
plane as a set of points In space. It is the 
kind Of set suggested by all points on a flat 
table top, or on a wall, or on the floor. A 
piece of paper lying flat on your desk also 
suggests a part of a plane. 

. k. To get a better idea of what we mean by 
a plane, follow these directions. 

a) See the picture of the figure below. Draw 
one like it near the center of a piece of 
paper. 
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b) Trte* th« figure with a (red) orayon. Color the 
part of the plane Inside of the figure the aaiM color. 
Oive this colored part the name A. Is this colored 
region a picture of part of a plane? 

c) Draw a bigger figure which encloses the colored 
region . 

A. Color the larger figure and its inside (red) also. 

Name this new coloz*ed region, B. 

Does the new colored region picture a part of the same 
plane as A? 

Does colored region A or colored region B pictxire 
more of this plane? 

d) Draw a third figure which encloses the colored 
region B. Color this figure and its Inside (red)« Name 
this new colored region, C. 

Does this new colored region picture a part of the same 
plane that A did? 

Does colored region A or colored region B or colored 
region C picture more of this plane? 

e) Can you draw a picture of the complete plane 
suggested by regions A, and C? • 
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As we think of a line containing longer and longer 
segments shall we think of a whole plane as containing 
larger and larger flat surfaces* Imagine your table top 
growing larger and larger on all aides. You would then 
have a table top upon which you could walk as far as you 
wished in any direction. 




5. Does the set of points represented by the table 
top move when the table is moved? 

6. Name some other objects which represent parts 
of planes, 

7. Is there more than one plane in space? 

We shall often use a sheet of paper placed on a 
flat table or desk top to represent a part of a plane. 
The table top itself may be thought of as containing 
even more points of this same plane. 
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Eacercise Set 5 

1. Does a plane as we shall think of It contain one 
point or more points than can be counted? 

2. Take a sheet of paper. Think of It as part of a 
plane. Is It possible to draw more than one line 
In this plane? 

If so, draw two lines. 
Now draw three more lines. 
Draw ten more lines. 

3. Does a plane contain one line, two lines, or more 
lines than can be counted? 

4. Think of the top of youi desk as a part of a plane. 
Describe the locatlor of a point not on this plane. 
Describe the location of a line not on this plane. 

^. Does a plane contain all points of space? 

6. Does a plane contain some lines but not all lines 
in space? 

7. Take & sheet of paper. Think of it as part of a plane. 
Describe a line which Is not on this plane. Draw a 
ray which is on the plane. Describe a ray which is 
not on this plane, 

8. If the endpolnt of a ray is not on a certain plane. Is 
the ray on that plane? 
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If th« •ndpoint of « rty Is on m eortain pLmm, than 
MUit tho ray bo on that piano? 

0 

Zf two polnti of a ray aro on tho piano* than aust tho 
ray bo on tho piano? 
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LINES AND PLANES 

Working Together 
Let us think about a line and a plane. Suppose the 
line has two of Jts points In the plane. For example, 
look at the points A and B represented on this page. 
The page suggests part of a plane which contains A and B. 

1. Anower these questions carefully. 

a) How many lines contain both points A and B? 

b) Are all of the points of AB contained in a plane 
which contains A and B? 

c) Think of a third point in 
- the plane and label it C. 

Draw line CA. Is CA in the 
plane? 

d) Draw line CB. Is 3b in the plane? 

Suppose we have two points, A and B. Suppose 
we have a plane called S. If point A is in plane E 
and point B is in plane E, then the entire line AB 
is in plane E. 

2. Which is- the correct endings 

A line with two of its points contained in a plane 

a) has some, but not all, of its points contained in that 
plane, 

b) has all of its points contained in that plane. 




CAn there be laore than one plane containing 
two points? If there la more than one plane, give an 
exanple. Remember there is Just one line containing 
these two points. 

4. Fold a piece of paper in half. We think of 
the crease as a line segment. Stand the folded paper 
on your desk so that the crease does not touch It. 
the paper makes a tent. 




Does this suggest parts of two planes which contain 
the line segnent represented by the crease? If so, show 
them. 

5. Give an example of two points and three planes 
passing through them. 

6. Open a thin book so that you see the pages as In the 

figure below. The spine of the book suggests a se©nent. 
Name it JB. 



a) What do«8 eaoh page , auggoat? ^ 

b) Dqea each page pass through the spine the book? 

7. Choose two points in space. Now how many 
planes do you think contain the same two points? 

8. Choose a line se^ent in space. How many 
planes do you think contain this line segment? 

9. Choose a line in space. How mi^ny planes do 
you think contain this line? 

10. Vhich is the correct ending? 

a) Two points in space are contained in 

1) only one plane. 

2) many, many planes, but we could coiuit them. 

3) more planes than can be counted. 

b) A line segment is contained in 

1) only one plane. 

2) many, many planes, but we could count them. 

3) more planes than can be counted. 

c) A line is contained In 

1) only one plane. 

2) many, many planes, but we could count them. 
5) more planes than can be counted. 
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" 11. Ms ftr« now going to oske a very important 
observation. Hold a piece of cardboard at the middle ' 
of the side edges by the thumb and middle finger as 
shown below. 




I 

Without moving the thumb and middle finger we are 
able to use our other hand to rotate the cardboard to 
many positions showing many planes through 
a) Now rotate the cardboard until It touches the tip of 
your Index finger. Think of the tip of this finger as 
point C. 

The card now represents a plane passing through the 
points A, B, and C. 

Does there seem to be another plane passing through 
points A, B, and C? 

This suggests that through three points not on a 
line there passes Just one plane. We shall think of 
this as a geon^tric fact. 
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b) Think of a d©op ptpreaenting part of a plane and the 
hinges representing two points. As the door swings open, 
does it siiggest many planes through these points? 

Now hold a f jjiger tip against the door. Your finger 
tip represents a third point which holds the door open in 
one position. 

Thin again suggests that through three points not on a 
line there paases Juat one plane. 

12. Review 

a) A plane contains more points and more lines than can 
be counted. 

b) If two points of a line are contained in a plane, the 
whole line is contained in the plane. 

c) Through two points there passes more planes than can 
be counted. 

d) Through three points not on a line there passes one 
and only one plane. 



INTERSECTIONS OP LINES AND PLANES 

Working Together 
Do you recall what we mean by the intersection of 
two sets? 

1. Set A - {2, 3, 5, 9] Set B - {1, 2, 3. 4, 9) 
The intersection of A ,and B is { ), 

2. Set R - {M, A, R, yj Set S » {C, A, N, D, Y} 
ine intersection of R and S is { }. 
The union of R and S Is [ ). 

3. Set S « (5, 6, 7, 8) Set P » {9, 10, n, 12) 
The Intersection of E and P is [ ). 
The union of E and P is [ }. 

You Icnow that a line is a set of points and a plane 
Is a set of points. Let us find the intersection of two 
lines . 

Look at the points named on the lines in the picture 
below. A 




^, What points of AC are labeled? of EO? 

5. Is there any point that la on both lines? 

0, What Is the intersection of AC and EO? 
What is the intersection of BA and mi 
What is the intersection of p? and b3? 
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7. How nany points are In the Intorseotlon of t3 
and ^? 

8. Can you hold two pencils to represent lines so 
that no point is on both lines? Can you do this In more 
than one way? 

9. Use a card to represent a plane and a pencil to 
represent a line. Can you hold them to make their 
intersection 

a) one point? 

b) no points? 

c) Just two points? 

d) many points? 

10. Use two cards to represent two planes. Can you 
hold them so the intersection of the planes they represent 
is 

a) Just one point? 

b) just two iK>ints? 

c) more than two points? 

d) no points? 
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11. Vttieh of these pict\u*es show that: 



a) 


the 


Intersection 


of a line and a plane Is 


one oolnt^ 




the 


Intersection 


of a line and a plane Is 


a line? 








OX uwo Planes xs a ixne? 




d) 


the 


Intersection 


of two lines Is a point? 




«) 


the 


intersection 


of two lines is the empty 


set? 




Exercise Set 6 



1. Mark ft point on your paper and label It A. Draw 
two different lines through A. 

What la the Intersection of the two lines? 

2. Hark two different points on yovir paper and call 
them B and C. Can you draw two different lines, 
both through B' and C? Can you draw one line 
through both B and C? 

3. What word will make this a true, sentence? 

If two different linea in a plane cross, their 

intersection is ? point. 

^. Can you draw a picture to represent two linea whose 
intersection seems to be the empty set? If so, draw 
it. 

5. look at the walls, floor, and ceiling of your 

classroom. Which represent pairs of planes which 
cross? 

a) the side wall and front wall 

b) the floor and ceiling 

c) the back wall and front wall 

d) the front wall and celling 
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6* Which of tht walls « floor, mnd celling represent 
planes which do not cross? 
a) the floor and side wall 
h) the floor and ceiling 
o) the back wall and front wall 
d) the front wall and celling 

7* Imagine you have folded a sheet of paper and opened 
it to form a tent as we did before. Does t'.ie folded 
sheet suggest two intersecting planes? What is the 
intersection in this case? 

8. COBQ>lete this sentence. Two intersecting planes in 
space intersect In a ? . 

^J9* -If three different points of a line are in a plane, 
what can you say about the line and the plane? 

10. Beview 

Ue have learned the following facts. 

a) If two different lines In a plane cross, their 
intersection is one point. 

b) If two different planes in space cross, their 
intersection is one line. 

o) If a line and a plane cross, the intersection 
is either one point or the entire line. 
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4 . 

SIMPLE CLOSED CURVES ' 

Working Together 
In the section on c\u<ves« we drew a path fz*om a 
point A to a point B. We called the set of points 
the tip or the pencil passed thz*ough a curve. 




1. Mark two points on your paper and naine them T «id 
R. Draw on your paper a picture of a curve from T to f. 

2. Mark two points P and H. Draw W. We also call 
WI a curve. 

3. a) Mark a point K, Draw a curve that 
starts at K and comes back to K along a different 
path. Could you draw the curve using line segments? 

Since your curve begins and ends at the same point, 
it is a closed curve . 

b) Mark a different point on the curve that 
contains K and call It M. Can you start at M and 
trace the curve and come back to M? Did you trace 
every point of the curve? 
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4. Mtrk a point A and a point B. Draw a curve that 
begins at A and passes through B and then coo^s back to 
A without crossing Itself. 

Your curve through A and B is called a simple closed 
curve . It starts at one point and comes back to this point 
without intersecting itself. All the points of a simple 
closed curve az*e in the same plane. 

5. Mark a point C and a point D. Draw a curve that 
starts at C and passes throu^ D twice and then comes 
back to C. 

Your curve through C and D is not a simple closed 
curve because it intersects itself at D. 

6. The curve below does not intersect itself. Why 
is it not a simple closed curve? 




7, Is the figure below a simple closed curve? Why? 
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8, A frame aix^wd a plctiire suggests a simple 
closed curve. Name some other things which suggest 
simple closed curves. 

% 

Eserclse Set -7 
\. Draw a simple closed cuz*ve on your paper. Draw 
it with a blue crayon. Color red t le part of the 
plane inside the curve. Color green the part of 
the plane outside the curve, (Can you color all 
of this plane?) 

2. Tell which of the following are pictures of simple 
closed curves. 




^ V "O 
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3. Which of the pictures are not simple closed curves? 




^. Do the boimdaries of most states on a aep of the 
Uhited States represent sinqple closed curves? 

3* Naoe one state whose boimdary on the nap of the UAited 
States does not represent a simple closed curve. Name 
another such state, 

6. Is the figure below a simple closed curve? 




Is it the union of simple closed curves? How nany sli^le 
closed curves? 
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7« Look At th« ouFVcs In Sx. 3* Olvc other muMS for 
soM of th« slapx* oloicd eurvoi. 



8. Did your eurvo for Ex. 4 tnd 5 of pagt look something 
Ilk* this? 



c3 
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POLYOOKS 

Working Together * 

1. Draw a slapXe closed curve which Is the union of 

a) three line segments. What is a naaw for your figure? 

b) four line segaents. what la a naae for your figure? 

c) five line segments. What la a name for your figure? 

2. Can you draw a simple closed curve with two line 
se^ents? Why? 

A simple closed CMTve which is the union of line 
segments is called a polygon . 

3. Which of these are piqtux^B of simple cloeed curves? 
Which arc pictures of polygons? 
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4. Describe some line segm^ts in yoxtr elassroon 
wt^ch form polygons. 

A polygon whieh is the lanion of thiree line segments Is 

a triangle . 

# 

A polygon which Is the union of four line segments Is 
a gmdrllateral . 

5. Which of the pictures in Ex. 3 sre pictures of 
triangles ? 

6. Which of the picturfre^n Ek. 3 are pictures of 
quadrilaterals? 

7. Mark three points on your pamper like these. 
Draw iSS, CS, TRT. 

• A 

a) Does the figure represent a polygon? 

b) Does the figure represent a triangle?^ ' 
e) What words should complete, this sentence? 

A triangle is made up of 1? line 

segments and these line segments have ? 
different endpoints. 




Ite usually label the endpoints of the se^nents in a 
tnansle by eapital letters, such as. A, B, C, and 
use the name or symbol Aa^. Another equally good 
name is ABAC. 

S. Can you give another name for the triangle? 



Exercis e Set 8 

1. a) Draw a picture of a simple closed curve that is 

the xinion of three line segments. 

b) Label the endpoints of the three line segments. 

c) How many different endpoints are there? 

d) What are tvro names for this kind of simple 
J closed curve? 

2. a) Draw a picture of a simple closed curve that is 

the union of four line segment:-.. 

o 

b) tJ-oel the endpoints of the four line segments. 
How :t.: ny endpoints are there? 

e) Vfhat are two names for this kind of simple 
closed curve? 

3. a) Draw a plctui e of a simple closed curve that is 

the union of five line segments, 
b) What is a name for this kind of simple closed 
curve? 
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k. Locftt* on yom* paper points like these below. 

Srmw JS, 1S5, US, and JS, 
0* 

• A 



• C 



5. Which of these are names for this figure? 

a) simple closed curve 

b) polygon 
e ) triangle 

d) quadrilateral 

6. Draw X5 in your drawing for h^.. 4. Kow many 
triangles do you see? Name th&m. 

7. Kow draw in the same figure. Mark the Intersection 
of IB arid 15ff. Label it E. How many triangles do 
you see now? Name them. 

8. Draw a set of points which is the union of three line 
se^nents. Draw a closed curve which is the union 

of three line segments. Can these drawings be different? 
Can these drawings be the same? 
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CotU.d « polygon hav« exactly 8,999 Bides? 

Could m polygon be the union of two line seffoenta and 
part of the letter o? 

Is the letter 0 a polygon? 



81 



\ 



CIRCLES 

Working Together 

1. Mark a point on your paper and label it A* 
Mark another point two inches from point A, 

2. Mark many other points which are two inches 
from the point marked A« 

5. Mark. some more points which are two inches 
from the point marked A. Be sure they are in all 
directions from point A, 

Do the points you marked suggest a simple 
closed curve? (Do not use the point marked A.) If 
not, mark some more points which are two inches from 
A. Now draw a simple closed curve through these 
points . 

3. Mark some more, points on your drawing which 
are also two inches from the point marked A 

6. Are these new points on the picture of the 
simple closed curve you drew? If not, change your 
simple closed curve so that these new points will be 
on it. 

7. Doe3 your drawing suggest a simple closed curve 
which has a special name? 
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The nam« of the curve la circle. 



A eir&le cannot be accurately represented by draMlng 
with a pencil and a ruler. A conpaaa ia needed. 

The eaaieat way to draw a circle with a compaaa is 
to hold the top of the eon^ass between your thumb and 
index finger. If you press lightly, the compass will 
wortc better for you. press slightly harder on the sharp 
tip of the compass than you 'do on the pencil part of the 
compass . 

vrhen you start to draw a circle, do not lift the 
compass froK the paper \intil the circle is completed. Do 
not forget to tilt the compass in the direction you are 
drawing the circle. 

Practice using your ccmipass correctly. 
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8. Directions for drawing a circle • 

a) Mark a point on your paper and label it B. B will 
not be part of the circle. 

b) Set your compass so that the metal tip is two inches 
from the pencil tip, 

c) Put the metal tip on the point marked B. Now swing 
the pencil point so that you draw a simple closed curve. 
Do not let the distance between the pencil point and 
metal point change while you are drawing. 

You have drawn a picture of a circle • 

The point marked B is called the center of the 
circle. Point B is not part of the circle* 

9. Mark two points of your circle. Label the 
points C and D. Draw a picture of SZJ. 

B marks the center of the circle and C marks a 
point on the circle. 

U is called a radius of the circle. 

10. Draw a picture of SU in your drawing. SE5 
is also a radluo of the circle. Why? 

a) Can you draw another ra'^lus? If so, do. Call It BE. 

b) Can you draw still another radius? If so, do. 

c) How many radii does a circle have? (Radii is the 
plural of radius.) 
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il. Are the sentences below true? Use your picture 
to help you decide. 

a) A circle has all its points the sane distance from a 
point inside called the center. 

b) B marks the center of this circle. 

c) All the radii of a circle have the same length. 

d) W is a radius of the circle. 

e) and SE are also radii of the circle. 



1. 



Exercise Set g 

a) Mark a point on your paper and label it C. 
Draw a circle vith C as center. 

b) Draw a radius of your circle. 

c) Mark a point of your circle and labe3 it D. 
Draw (315. 



d) TO Is a 



of the circle. 



2. Look at this picture. 




a) Name the center of the circle. 
t) Name a radius of the circle. 

c) What is true about the lengths of Sf and \^H?? 
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3. Mark two points about two Inches apart. Call tha 

$>oints A and B. 

a) Draw a circle with the center at the i>olnt A. 
Draw a different circle with point A as the 
center. 

c) Draw a third circle with point B as the center. 

d) Draw a radius of each circle. 

4. Mark two points R and S about two Inches apart. 

a) Draw a circle with center at point R and 
passing through point S. 

b) Draw a circle with the center at S and passing 
through R. 

c) Is a radius of both circles? 

3. Mark two points A and B on your paper. 

a) Draw a circle with the center at A and 
having 3ffi as a radius, 

b) Draw three more radii of this circle. 

6. Draw two different circles so that a radius of one 
has the same length as a radius of the other. 

7. Draw two different circles so that one has a radius 
of different length from the other. 

8. Draw two different circles with the same center. 

86 



ERIC 



Trace the po: its of (A, B, C) on your paper. 



B 

a) Draw "SS. 

b) Draw the circle with center at A and passing 
throuigh B. 

c) Draw a circle with center at C and a radius 
equal in length to the length of 3S. 

d) Draw a radius of the circle you Just made. 

e) Is the length of this radius equal to the length 
of IS? 



a) Could the intersection of two circles be the empty 
set? Draw a figure to show your answer. 

b) Could the intersection of two circles be a set with 
exactly one point? Draw a figure to show your answer. 

c) Could the intersection of two circles be a set which 
has exactly two points? Draw a figure to show your 
answer. 
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11. a) Could the Intersection of a circle and a line be 

the empty set? Draw a figure to ahow your answer. 

b) Could the Intersection of a circle and a line be 
a set which has exactly one point? Draw a figure 
to show your answer. 

c) Could the intersection of a circle and a line be 

a set whi h has exactly two points? Draw a figure 
to show your answer. 

BRAINTWISTER 

12, a) Could the intersection of two circles be a set 

which has exactly three points? 

b) Could the intersection of a circle and a line be 
a set which has exactly 3 points? 
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REGIONS IN A PLANE 

Working Together 

1. Draw a picture of a triangle. Trace tne triangle 
with a blue crayon. 

2. Color the part of the plane inside the triangle 
red. The set of points you colored red Is called the 
Interior of the triangle. 

3. Color the part of the sheet outside the triangle 
yellow. This uet of points which you colored yellow is 
part of the exterior of the triangle. 

The set of points of the triangle is not in the 
interior and lu not in the exterior of the triangle. 

^i. Use your compass to draw a circle. Trace the 
circle with a blue crayon. 

5. Color the Interior of *'he circle red. 

6. Color the exterior of the circle yellow. 

7. Mark a point of the circle. Label it A. is 
poJnt A in the interior of the circle? is A in the 
exterior of the circle? Mark another point which is not 
in the Intjerior of the circle and is not in the exterior 
of the circle. 

8. Draw a -.rlangle with blue crayon. Color the 
interior of the triangle blue also. 

9. The part of the plane colored blue is the union 
of t;wo sets of point;;. VJhat two sets? 

The union of a simple closed curve and its interior 
is called a plane region ." Tno one you colored blue is 
called a triangular region . 
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Exercise Set 10 

X. a) Draw a triangle. Color the triangle and Its 
Interior red. 

to) What is. the name of the part of the plane w.^ich 
is xed? 

c) What is the name of the part of the plane which is 
not red? 

2. a) Draw a circle. Color the circle and its 
interior blue. 

b) What do you think should be the name of the part 
of the plane which is blue? 

c) What is the name of the part of the plane which is 
not blue? 

5, Look at the figure and the labeled points. 

A 




Which sentences are true? 

£ is: a) a point of the triangle. 

b) a point of the interior of the triangle. 

c) a point of the exteripr of the triangle. 

d) a point of the triangular region. 
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4. 


P 


is: 


a) 


a 


point 


of 


the 


trlanrle 








b) 


a 


point 


of 


the 


Interior OT thP 1"r»ianrr1r» 








c) 


a 


point 


of 


the 


exterior of the trianpie. 








d) 


a 


point 


of 


the 


ti'iangular region. 


5. 


Q 


Is: 


a) 


a 


point 


of 


the 


triangle. 








b) 


a 


poirt 


of 


the 


iOterlor of the triangle. 








c / 


cl 


poxn w 


ox 


4- Vt A 


extei^4.or of tne triangle. 








d) 


a 


ppint 


of 


the 


triangular region. 


6. 


A 


Is: 


a) 


a 


point 


of 


the 


triangle. 








b) 


a 


point 


of 


the 


interior of the triangle. 








c) 


a 


point 


of 


the 


cxtei'ior of the triangle. 








d) 


a 


point 


of 


the 


triangular region. 



7. Mark a point .A and a point B at lea at two inches 
from A. Draw a circle with center A and with AB 
a radius. 

Which endings are correct for the figure iri Kx. y? 

8. A is a point of 

a) the circle. 

b) the interior of the circle. 

c) the exterior of the circle. 

d) the circular region. 

9. B is a point of 

a) the circle. 

b) the interior of the circle. 

c) the exterior of the cii-cle. 

d) the circular region. 
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Mark a point of the exterior of your circle. Label 
It C. 

Mark a point of the circular z^glon. Label It D. 

Mark a point which is not in the .interior and not In 
the exterior of the circle. Label it E. 
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ANGLES 

Working Together 

1. Mark a point R on your paper. Draw a ray with 
R as endpolnt. Mark another point on thtj ray and label 
it S. 

2. Draw a second ray with R as endpolnt. Do not 
draw it on RS. Mark a point on this ray and label it T. 

Does your drawing look something like this? 




This drawing represents a new geon^tric figure called 
an angle . 

An angle is the union of. two rays which have the 
same endpolnt but are not on the same line. 

In the figure, R is the vertex of the angle. The 
endpolnt of both rays is called the vertex of the angle. 
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Each ray lu a ray of the angle . RT and RS are 
rays of the angle In the drawing. 

'j. Part of an angle is reprecented by two edges of 
your desk which meet at a corner* 

a) V/hat represents the vertex of the angle? 

b) What represents the rays of the angle? 

c) Why do we say these are only part of the angle? 

^. Do the hands of a clock suggest an angle? If so, 
v/hat repreocnta the vertex? What represents the rays? 

5. Describe other things in your classroom which 
suggest an an^le. 

6. In each angle pictured below, name the vertex 
and the raye. 
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We name the first angle In the picture or 
^CAB. Either Is correct. The middle letter must be the 
label for the vertex. 

7. Draw an pngle. Label It ^SRT. Did you put the 
correct letter at the vertex? 

8. Below i£ represented ^AC. Copy the picture 
on your paper. 




a) Choose a point on different from A and B and 
label It D. 

b) Choose a point on AC different from A and C and 
label it E. 

c) Is the same ray as AD? 

d) Is A? the same ray as AE? 

e) Is ^AC the same angH.e as £DAE? 

No matter how we label an nngle, the midale letter 
always represents the vertex. 



o 
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9. Three points are shown below. 

•F 



0» •£ 

tfrlte on a sheet of paper the words that oomplete these 
sentences. 

a) ThBre is 7 ray through D and P with 

endpolnt P. 

b) There Is ? ray through P and E with 

endpolnt F. 

c) There is ? angle containing D and E 

with verte:( F. This angle is labeled ? 

or ? 

Exercise Set 11 

1. Here are three rays. Each has the endpoint A. Name 
three angles. 



2. a) Mark a point C on your paper. Draw a picture 

of two angles which have the point marked C 
as a vertex, 
b) Name the raya of each angle. 

3. a) Maxic a point A on your paper. Draw a picture of 

at least 4 angles which have the point marked A 
aa a vertex. Do this by drawing 5 different 
rays, not on the same line, with A as endpolnt. 

Choose a point different from A on each ray, 

i 

Label these points with the capital letters 
B, C, D, E, and F. 

b) Name the rays of each angle. 

c) Nsime each angle. 
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4. Try to repeat Ex. 3 by using only 3 rays (no two of 
them on the saii» line) with A as endpoint. Did you 
get a pietxire of four angles? How many angles does 
your picture represent? 

5. Try to repeat Ex. 3 by using only ^ rays (no two of 
them on the same line) with A as endpoint. Did you 
get a picture of exactly four angles? How many angles 
does your picture represent? 
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ANQLES OP A TRIAIR>I£ 

Working Together 
1. Look at the iK>lnta below which are labeled A, 
B, and C. ^ey are not on the same line. Mark three 
points like this on your paper and label them. 




2 . Draw: aS 

A? 

ct 

3. Does your drawing look something like this? 
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Vrlto on a sheet of paper the words that complete these 
sentences . 

a) W, TCg and WS form a ? . 

b) The angle with vertex A which contains B and C 
Is called ? 

c) The angle with vertex B which contains A and C 
la called ? » 

d) The angle with vertex C which contains A and B 
la called ? 

^. Mark a point of aS which is not a point of AB. 
label it D. 

5. Mark a point of ST which is not a point of iCS". 
Label It E. 

6. Mark a point of A? which is not a point of AC. 
jUbel it F. 

Does your drawing look like this now? 
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7> Are D, E> and F points wf the rays of the 
angles you naned in Ex. 3? 

8. a) Are D, E, and F points of the triangle? 
. b) Are, D» E, and F points of the interior of 
the triangle? 
o) Are D» E» and F points of the exterior of 
the triangle? 

Est. 3 shows that a triangle suggests three angles, 
^ese ^bigles are not part of the triangle. This is true 
because \a triangle is made up of se^nents and an angle is 
made up Af rays. . \^ 

Ren»i^r when we studie^ circles we spoke of the center 
of a circl^ ^e center is hot part of the circle. 

In the same ^ay we say ^ABC, ^BCA, and /CAB are 
angles of the\ triangle although they are not part of the 
triangle, we call the vertices of these angles the vertices 
of the triangle. Vertices is the plural of vertex. The 
vertices of a triangle are the endpoints of the segments of 
the triangle. 

9* Draw a triangle. Label its vertices E, F. 

a) Name the three angles of the triangle. 

b) The three angles of a triangle suggest how many rays? 

Bcercise Set 12 
Make drawings to represent 

1. A line 3. A segment 

2. A ray A simple closed curve 
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3. A triangle 

6. A circle " 

7. A polygon 

8. TMo lines which eroaa 

9. A quadrilateral 

10. Three lines which cross but not all in the same 
point 

11. An angle 

12. The union of a triangle and one angle suggested 
by the triangle 

13. A triangular region 

Using the drawing below name: 

1ft, the intersection of A? and 5?. 

15. three different triangles. 

16. a segment which is not a side of a triangle. 

17. a point of the interior of some triangle. 

18. a point of the exterior of triangle ABD. 

19. the intersection of A? and Sc. 

20. the intersection of A? and Sp. 

21. the intersection of AE and 

22. the endpolnt of a1. 



\ 



\ 
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Vhloh sentenoflB are trut? 

29. The Intersection of two different planes may bet 
a) a line, 
to) the eispty set. 

0) a set which has exactly one po^nt. 
d) a plane. 

2^. The Intersection of a line and a plane may be: 

a) a set which has exactly two points. 

b) the «npty set. 

c) the line. 

d) the plane. 

e) a set which has exactly one point. 
BRADITWISTERS 

25. The Intersection of a triangle and a plane may be: 

a) a set which has exactly one point. 

b) the empty set. 

c) t'r- triangle. 

d) a set which has exactly three points. 

e) a set which has more points of the triangle than 
can be coxinted but not all the points of the 
triangle. 

26. The Intersection of a circle and a plane may be: 

a) a set which has exactly one point. 

b) the empty set. 

0) a set which has exactly two polBf^s. 

d) a set which has exactly three pqknts. 

e) the circle. 
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Chapter 10 
CWCEPT OP RATIONAL NUMBERS 
IPSA OF RATIONAL NUNB^ 

Exploration 
Look at each of the figures on this page. 

For each figure, choose a pair of numbers at the right which can 
be used to talk about the number of parts that are shaded and the 
number of congruent parts Into which each unit region, unit 
segment, or set hoM been separated. 






Pairs 


of Numbers 


a. 


1 


and 




b. 


3 


and 


h 


c. 




and 


5 


d. 


1 


and 


2 


e. 


5 


and 


8 


f. 


1 


and 




G. 


2 


and 




h. 


2 


and 


2 


i. 


6 


and 


8 


J. 


2 


and 


b 



G 
I 



H 























o o 



I 



Wore you able to i'Lncl a pair ol" numbers for cacii? Did "ou rind 
theoe — A-a; B-e; C-a; D-d; E-f; F-Ki G-c ; !I-h; anU 
I-b? 
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Exercise Set 1 



1. Copy the table and complete it, uslne the figures A, B, 
C, D, E, F, and G. 



Figure 


Parts 
Shaded 


Congruent 
Parts in 
uni V 


A 






B 






C 






D 






E 






F 







I 



III 







< 







B 
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V/rlte on your paper the letters from A to G. 
After each, write Yes If the flcure has been 
par Itloned into congruent recions. v;rlte no If 
the fli^re has not been partitioned into concruent 
regions. 




F 6 
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write on your paper the letters from A to G.-' 
After each, v;rite yes if the figure has been " 
parti tiond into congruent regions. Write No if 
the figure has not been partitioned into congruent 
regions , 
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A NEW KIND OF NUMBER 



Exploration 

Wien a region Is partitioned Into congruent parts and some 
of these parts are shaded, we use a new kind of number to 
describe what we see. These new numbers are called rational 
numbers. ^, ^, and | are rational numbers. They are read, 
"one-half," "one-f ourth, " and "three-eighths." 

Each of these figures at 
the right suggests the same 
rational number. The 
rational number Is 
one-fourth. The symbol, ^ 
which names the rational 

number one-fourth Is callecj a f-ractlon . Fracttons are written 
using two numerals. The two nxmerals are separated by a 
horizontal bar. 




For exani^le: 



A 



The numerals are 1 and 4, 

-The numeral above the bar tells 
the number of congruent parts 
of equivalent subsets described. 
The number is called the 
numerator . 

.The numeral below the bar tells 
the number of congruent parts 
into which the set of objects, 
unit region, or unit segment has 
been partitioned. The number 
is called the denominator. 
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What rational nmaber la suggested by each of these figures below? 







m 


I 






1 





B 



What rational number does each of these figures suggest? 







B 



Figure A suggests the rational number, read three-f ourths , 

p 

Figure B suggests the rational nvunber, ^, read two- thirds. 

2 

Figure C suggests the rational number, read two halves. 

Figure D also si^ggests tie rational number, ^. 
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Exei^lse Set 2 

For each figure, write a fraction which naznes the rational 
number suggested by the shaded region. 








1 ^-^ 







o o o o 
o o o o o 



2. Write as fractions: 
a) one half 



b) one-third 

c ) one-tenth 



d ) one-eighth 

e) one-sixth 

f ) one -fourth 
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Copy the unit square In Figure H at least six times. 
(Make more coj^les if you want them.) m Yiov many ways can 
you separate the unit square to show: 




H 

Copy and shade the part which is described by the fraction 
below each figure. 
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5. Copy and complete this chart. 



Fraction 


Number of Congruent 
Parts in Unit 


Number of Congruent 
Parts Counted 


1 
T 






1 
? 






1 

To 


r— • 




1 
B 






1 
T 






1 
H 







6. on your paper, make 6 coplec of the unit reclon shown 
below. Make the unit regions the same size. Then shov; 
a picture that suggests each of the rational numbers named 
in exercise 5. 
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Exercise ' Set 2. 



Use these fli^urea to complete the chart below. 
A h-^ia been done for you. 




A B CD 




Fitjure 


f.'unbcr of Corit.^ruent 
part3 in ?'l^-^irc 


Number of 
fjhaded Parts 


Rational 
IJumber 

Suggested by 
Shaded Part 


A 




3 


3 
T 


P. 








C 








D 








E 








F 
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Using figvires A, B, C, D, E, and F of exercise 1, 
write the inme or the rational nvinber sug^.^es'^ed by the 
unshaded part or omh flj'^irc. 

\ 

: tlicc ri.-ureu to complete the sentences below. 




Ffg.A 

a) Figure A has been separated into 



congruent regions. region has been 

shaded. The shaded region is best described 
by the rational number named by the fraction 



b) Points M, N, and 0 separate into 
congruent segments, m = . 



c) Set C has members, merober 

names an odd number. This member is 

of all the members of Set C. 
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^. study your ansMers %o exercises 1, 2, and 3. 

Copy and then write "above" or "below" in each blank, 



a) The niuneral 



the bar names the number of 



congruent parts into which the unit has been 
separated. 



b) The numeral 



the bar names the number 



of congruent parts which are described. 



Ann watched 
hour long. 



Revision programs. Each was J of an 



a) How long did Ann watch television? 

b) How much longer would she need to watch TV to make 
her total time 1 hour? 



6. A figure like the one pictured below was made by laying 
toothpicks^', each the same size, end-to-end. What 
fractional part of the perimeter is the "roof" / \ •> 
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RATIONAL NUMBERS OREA^ THAN ONE 

Exploration 

In the picture below, the line segmrait AB Is 1 \mlt long, 
0 f 



• e 


r T ■ 

1 1 




* ^ r ■ r >^ 


Ae — — 


• 

1 


.B • 1 




1 t 


1 




Ce 




1 
1 


! 1 
1 1 


Ee 







iH 



4j 



Ke- 



I 

it 



1. (a) On the number line the unit aegraent Is separable 
Into congruent segments. 



(b) Use a fraction: Each small segn^nt Is 
the unit segment. 



of 



(c) The measure of 5S Is 1. ©le measure of IS Is 

. (use a fraction.) 





also 




(d) 


IS 


8 
H 


the 


(e) 


IS 


2 
H 


the 


(f) 


IS 


1 


the 


(s) 


Is 




the 


(h) 


Is 


1 


the 


(1) 


Is 


11 
IT 


the 



Is the measure of line segment KL? 
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2. Each unit segntent of the number line below has been 

separated into ^ congruent segments. ^ is the same 
length as the unit segment. 

A R B C 0 



R 

I 



9 



3. 



Use this number line to answer the questions. 

(a) What fraction names the measure of lS!f? 

(b) What fraction names the measure of 755? 7CC? TCD? 

Bill has a photograph album. Each page is separ; ted into 
congruent parts, on each page he can place pictures. 




PoQe I Pt^^ 2 

If Bill pastes 5 pictures in his album, he will cover 
4 1 

Tj- of one page and ^ of another page. What rational 
number describes the number of pages covered? 



Fractions like 



tell us 



H' H' H' 7' 1' 1' T' TT' "5 
that the measure of a segment or a region is less than 1. 



Fractions like 



8 2 3 
7' 7' 



tell us that the 



iMasure of a segment or region is exactly 1. 

Fractions like |, |, ^, ^, ^, | tell us that 

the measure of a secpwnt or region is greater than 1. 
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Bcerciae Set ^ 

1. Copy the unit segments below. The dots separate each unit 
segment into smaller, congruent segments. Label each dot 
correctly. 



I 



Q 

4 



I 

4 



2 
4 



0 
5 



I 

5 



1 



I 



Each of the figures below represents a unit region or unit 
segment. 



2. Study these diagrams. Then answer the questions on the 
next page. 





3— r 



B 



AAA 



0 E 




■9 , , , I ? , . ?. 



B 

K 



C 
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How many thirds are there In A? 

How many thirds are there in B? 

HOW many thirds are shown In A and B together? 

Vhat rational fraction Is suggested by the shaded 
region of A and B together? 

Wiat rational number Is suggested by the unshaded 
region of A and B together? 

What rational number Is suggested by the shaded region 
In C? In D? In E? 

What rational number Is suggested by the unshaded 
region In C? In D? in E? 

What rational number best describes the shaded regions 
In C, D, and E altogether? 

What rational number best describes the unshaded 
regions In C, D, and E altogether? 

What rational nvunber is suggested by the shaded region 
of P and 0 together? 

What rational number is suggested by the unshaded 
region of F and G together? 

In Figure H, what rational number Is the measure of 
II? of 
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5. Por each figure, write the fraction that nan^s the rational 
number suggested by the shaded part. 



I unit 



I unit 




FIG. A 



I unit 




I unit 



I unit 

T 




FIG. 0 



I unit 



I (ffiit 




FIG.E 



^. Using these niunber- lines, complete tt« sentences below. 



0 



1 




Z 




3 


4 


^ 

2 


\ 
2 


4 

2 


% 
2 


2 


7 t 
2 2 


1 




2 
• 




3 


4 


1 


,i 
' 2 


2 


2J- 


• 

3 


^\ 4 



Q 
2 



i 



i 
2 



i 
2 



a) 


1 


one and 


1 half s= ^ ' 


or 


b) 










c) 


3 


ones and 


1 half = -5- 


or 


ci) 


2 


ones and 


1 half = -j- 


or 


e) 




= 1 


and 1 




O 


2 








g) 


2 
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Copy the line segment shown below on yoxr paper. 
A B 



ffB is a unit regnent. 

a) Mark a point D so that 105 is i- unit lone. 

2 

b) r'ark a point E so that is | units long. 

c) r-ark a point F so that is |. units long. 



Copy the line segnent below. Notice each unit segment has 
been sf?par.ited into 3 congruent segments. 

X Y 

0 12 3 



Using a certain unit, the measure of 15? is y. 
mrk new points U, V, and W so that 

a) W is 1 unit long. 



b) W is I unit long. 

c) W is ^ units long. 



Mark Is 4 feet teai. What number gives his height in 
yards? 

Ellen watched 3 television progreuns. How many hours 
did she watch TV if each program v;as : 

a) ^ of an hour long? 

b) ^ of an hour long? 
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DIFFERBIIT NAMES FOR THE SAME NUMBER 



1. 



In 
In 
In 
In 



1 



Exploration 

The pictures of unit regions below suggest some viays of 
thlnkinr, of one-half. 






'^^Mml 

ww^ 



In A, what fraction names the measure of 
In B, what fraction names the measure of 
what fraction names the measure of 
what fraction names the measure of 
what fraction names the measure of 
what fraction names the measure of 



D, 
E, 
F. 



the shaded region? 
the shaded region? 
tt« shaded region? 
the shaded region? 
the shaded region? 
the shaded region? 



2 6 'i 



are all ways of naming the 



rational number 



We can write: 



1 



What are some other fractions that name this same number? 

We say that ^ is the simplest name, or simplest form, for 
this rational number. Can you tell why? 
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4. 

t 



0 






















1 


0 
3 






1 

3 








2 

"I 








3 
3 


S 
6 


1 

6 




2 

A 

W 




3 

A 




4 




5 




6 


0 

12 


1 2 
12 12 


3 

12 


4 

12 


5 

12 


6 

12 


7 

12 


8 

r2 


9 

12 


10 
12 


II 
12 


12 
12 



2. r^ake true statements by wrltlnfs a fraction In each blank. 
Use the number line above to help you. 

a- E = 

b. I? = 

c. ^ 



k 

e. 1 = 
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Q I 1 

2 2 2 



Q 

5 




1 

5 




2 
5 


3 
5 




4 

z 




5 
5 


0 
10 


1 

10 


2 
10 


3 

10 


4 

10 


S 6 
10 10 


7 
10 


8 

to 


9 

10 


K) 
10 



^. Uce the nunber line above to help you write the irlsslng 
numerator or denominator, 

a 1 - " « '* n 

^- To n ^- - IT - 5 



12^ 



4 

i 

4. Using one nuna)er line, we can show many different names 



















1 
1 


Q 
1 
















1 

T 


0 

§ 








1 

2 








i 

2 


Q 

4 




1 

4 




2 
4 




3 
4 






8 


1 

6 


2 
8 


3 
8 


4 
8 


5 
8 


s 

8 


7 
I 


eolco 



3 

2 
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We see that some fractions are nan^s for the sas^ rational number, 
What other fractions are ncunes for the rational niunber ^ ? 
What other fraction is a. name for the rational niunber ^ ? 
What other fraction is a name fcr the rational niunber i ? 

« 

Can you find other fractions that name the same rational niimber 
on this line? 

One rational number may be named by many fractions. 

The rational number ^ may be named by: |, ..,) 

The rational number j may be named by: [j, ^, ^, . . . ) 

The rational number |. may be named by: ...) 

T^ie rational number ^ may be named by: ^> ^> ...) 

Can you think of other fractions which would name each of these 
" nxunbers above? 

Many fractions can be used to name the same whole numbers. 

For example, 1 may be Indicated by 

2 3 ^4 5 6 

^* %•» t-# ^, and so on. 

Can you name three other fractions that belong to this set? 
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Scerclse Set ^ 



Copy each of these figures. 




Color ^ of this figure. 
2 

T- is another nan» for 



2. 



3. 



4. 



5. 







Color ^ of this fl0ire. 
^ la another name -for 



Color ^ of this figure. 

2 

^ Is another naxao for 



Color !> of this figure. 
2 

«p Is another name for 



Color 



of this flgur*:. 



Is another name for 
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Write at least three other fractions which name each of 
the following rational nximbers. If you can write more 
than three, do so. 

a) i c) I 
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The diagrams beloif sxiggest three other names for ^. 
are they? 




AAA A A 
AAA 



B 



B 



I foot 



12 12 12 12 12 12 12 12 12 12 12 f2 12 



Draw 5 boxes like the ones below. Separate each box 
to show the mathematical sentence written below. The 
first one Is done for you. 




4_ I 
8 2 



I .2 
4 8 



6 = 1 
8 4 



2 =i 
6 3 
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10 « Connie te: 



a) 


1 » 


f ) 


8 
H 


^) 


2 




1 

y 


c ) 


1 


h) 


2 
IT 


d) 


•1 
TT "rig" 


1) 


6 
H 


e ) 




J) 


1 



11. 



1 

i 
1 


! ' ! 

1 1 


1 1 T 1 

1 1 1 1 
I'll 

1 1 1 1 
1 1 1 1 

L _l_ J_ _L 


i 

— + — 1 

1 


h — 


i i I i 1 
1 1 1 i 1 

h — + — ^ — f—h — 
1 1 1 1 1 

1 1 1 ! 1 

h — t"— -i 1 H 

III 
III 


1 1 
1 i 

1 1 
— 1 


! 1 

i __' 


- — — -X 


1 1 


1 

i 


1 
1 

1 

i 

h 


f 


• 1 1 
i 1 

1 1 

1 t 
1 t 


I 1 
1 i 




1 

1 
1 
1 
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ThCf unit square shown on the preceding page has been 
separated Into loo congruent square regions. 



a) Each small square region Is what part ol" the unit 
square region? 

b) Each small square region Is what part of 1 row or 
1 column of square regions? 

c) Each row or each column of square regions Is what 
part of the unit square region? 



To ^ Too 



7 

To " To? 



90_ _ ? 
CO To 



^0 



e) 



h) How many amall square rer.ioivj, i-JiOuld ou colcr il' you 
are to color of thf' unit ;;quai< I'. -Un' 

Too i(X^^ ■ Tc • To ■ IT ■ 
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In how mary aifferent ways can you cover the unit 
squats using the r.actlonal pieces shovm? Er h 
piece may be used more than once. You may wish 
to trace, cut out» and ..ake several co'^les of each 
IB'' ■'el region before you work your pu? le. 

I 

UnH 
Squirt 
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Here are a few solutions to the puzzle on page 541. How many 
ix^re did you discover? 



I 

N 1 




1 1 
2' j 


1 

2 - 



i 

2 



I 
4 



I 

4 



I 

4 



"T 

I 
I 

I i I 
ijs 

I 
I 



I 

2 



1 
4 



I 

4 



1 
4 



1 
4 



1 


'1 


1 1 1 j 1 


4 


4 


4 |8|8 






i 1 



I 

4 



I 

4 



1 
4 



I T 



I 

2 



I 
I 



8 



I 



a 



8 



HI 



If 



I 
I 

ill 
818 

I 
I 
I 

I I 
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ORCERZNO THE RATZOMAL NUMBBRS 



fijqiloration 



0 
















1 
















2 


0 

I 








1 

I 








2 
I 








9 
1 








4 


2 

4 




i 




I 
4 




9 
4 




4 
4 




5 
4 




6 




7 
4 




8 
4 


0 
8 


1 

8 




3 
8 


4 
8 


5 
8 


6 
8 


7 
8 


8 
8 


9 
8 


(0 
8 


II 
8 


12 

¥ 


13 
8 


14 
8 


IS 
8 


16 
8 



Look at the nuaber line. 

la ^ to the right of ^ ? Is ^ > -J 7 

la ^ to the right of | ? la 7 > ^ ? 

la I to the right of ^ ? la ^ > ^ t 

la 0 to the left of ^ ? la 0 < ^ ? 

la f to the left of ^ ? la | < | ? 

la § to the left of | ? Xa | < | 7 

It Is easy to see that ^, |, and | are ordered from 

least to greatest. 
Are ^, and ^ ordered from the least to greateatf 

It would be easier to decide if we used other fractions for 
these numbers. 

using other names for these same numbers, we can write them as 

B' H' "B"' "T- 
Now we see the numbers are named in order from least to greatest. 



As you move to the right along a number line, the rational numbers 
become greater. As you move to the left, they becon^ less. 
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Scerclae Set 6 

1. Use this chart and the symbols > and < to complete the 
sentenes below. 



I 

4 



I 

8 



J. 
16 



± 
16 



I 

8 



± 
16 



i 



± 
16 



I 

8 



m 



I 

4 



m 



I 

8 



1 
16 



1 
16 



I 

4 



I 

1 



I 

8 



1 
16 



± 
16 



1 
16 



X 

16 



I 

4 



I 

8 



1 
16 



1 
16 



i 
8 



1 
16 



1 
16 



a) 
b) 



1 

1 
H 



1 
W 

1 

w 



c) 



3 

1 



1 



2 



Write the correct answer. The fraction chart above may be 
used. If needed. 

a) Which number Is less: ^ or ^ ? 

Which is farther to the left on the number line? 

b) Which number Is less: ^ or ^ ? 

Which is farther to the left on the number line? 
o) Which number is less: ^ ^ ? 

Which is farther to the left on the nxunber line? 
d) Which number is less: ^ or ^ ? 

Which is farther to the left on the number line? 
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Arrange members of each set in order from 16ast to greatest. 
Make diagrams If you need them. 

B = ( J, J, 2, I ^ ) 

Associate a rational number with points a, b, c, d, e, f, 

and g In the di'gr-> • elow. 

I i I ^ 0 b c d • f g 



a s 

b = 



c 
d 



e 
f 



g 



List In order the numbers used In counting by two-thirds 

p 

from J to h. 



List in order the numbers used in counting by three-halves 
from i to 9, 



V/rite two other names for each of the follovanc numbers, 
b) I d) 3 
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8. Copy and Qovaplete by wrltins the symbol > or < in 
each box. 

i 

b) i i e^ 1 1 



9. Rearrange these niunbers In order from least to greatest, 
®) i' i» H» 

1 1 1 1 1 

<=) f. i. h \ 

d) |, |, J, I 



10. Arrange In order the numbers in each set below. Begin 
with the greatest. 

A - {I. \. \\ 

11. Arrange these niunbers from least to greatest. 

111111 
V5' 1"' H' 1' ^' 
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Bcereise Set 7 



Suppleo^ntary Exerelses 



0 



3 



§ i I ^ ± S i 

2 2 2 2 2 2 2 

^123456789 10 fl 12 
44444444444"44 

Q 1 2345 678 9iOllj2l3l4l9l6l7l8 1920 21 222324 
888 888 888 88888 88888 s'T's T "s "8 



1. Copy and write > , < , or = in each blank to 
make a true sentence. The number line above will help 
you. 



a) 


1- 


1 

— ? 


e) 


2 


1 


b) 


8 

T — 


2 


r) 






c) 




6 

— ? 


6) 




11 
- "ST 




1- 




h) 


18 


8 
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Which fraation of each pair below will '.e farther to the 
rle^t on the nuirber line? 

a) ^ or ^ O ^ or I 

b) ^ or ^ f) 11 or ^ 

c) I or ^ g) J or I 

d) ^ or I h) ^ or ^ 



Rearrange each set. Put m«nbers In order from least to 
greatest « 

B «= J' H } 



Copy and nil in each- blank .#lth the symbol > , < , 
or = . 

a) } \ e) 1 2 



d) 5 I h) I 1 



Look at exercise Which fraction In each pair labels a 
point farther to the right on the number line? 
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A NEW KIND OF NAME 



These pictures help us think about t^e numbers, t and 



11 



A. 




B. 



Unit 




Unit 



^ and ^ 



I- 

^ ■= 1 one and 1 half 



or. 



^4 




Unit 




Unit 




Unit 



II 
T 

11 



11 



or, 



jj- and -jj- and 



1 one and 1 one 
and 5 I'ourth:; 



= ones and 



rourths 



Another way of naming 



is i, 



Another way of naming -tt- Is 2^ 

Ue call ii and mixed Vovm'^ 
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Rational numbers named by fractions like ^, ^, and 
J tell us that the measure of a region, se^^nent, or set is leas 
than 1. 



Rational numbers named by fractions like |, |, ^, and 
I" tell us that the measure of a region, segment, or set is 
equal to 1. 



Rational numbers named by fractions like ^, ^, and ^ 
tell us that the measure of a region, segment, or set is greater 
than 1. 



Other names for 1 are 7|., and 



Since this is true, ^, |., and ^ may be renamed 1 
1^, and Ij. 

Iff., and ij are read, "one and three-fourths," 

"one and one-half," and "one and two- thirds." Fractions 
v;ritten In thio way are oaid to be In mixed lorm. 
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Exeroiae Set 6 



Copy and finish the nun*er line below. Then use It to 
oonqplete the mathematical sentences so that each will be 
a true sentence. 

0 I 2 3 



S i 2 3 4 5 6 
S 3 3 1 3 3 S 



a) J - -Tp and ^ d) a| « 2 and | 
J a| - f and I 

b) I is ^ aiKl I ^ 
I . e) - 

o) " 5 ones and f) = ^ and 



Arrange the numbers In each of the following sets In order 
from least to greatest, use diagrams If you need them. 

A - {J, 0, J, 2, |, i} 

B . {f, 1, 4, ^, 2, |, 3] 

Peter has 15 blocks to walk to school. Each block Is ^ 
mile long. How many miles does he have to walk to school? 



^. A pound of butter la usually divided Into four bars of the 
same size. Vicky found 7 bars of butter In her 
refrigerator. How many pounds of butter were in the 
refrigerator? 

Can you do these without any help? Try some of them. 

5. Write the mixed form for each of these numbers, 
a). |» d) 1 = 

^) I- e) ^ = 

c) |» f) 5 = 

6. Which is greater? Write the name of the greater number In 
each pair. You may use a number line to help you decide, 

a) f or 4 e) ^ or ^ 

h) ^ or ^ r) ^ or ^ 

c) If or Z) ^ or ^ 

21 .3 8 



d) 6 or ^ h) 1^ 



or 



7. Copy and complete, use dlacrams If you need them, 
a) if-^ d) = ^ 

c) f) 4 = i2 

8. Betvjeen what two whole numbers on the number line v^ould the 
follov/lng fractions be? 

• . a) 5^ b) 4 c) 7| 6^ 
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Exercise Set £ 

* ^ 1 2 . 

^ ? 1 I ^ 



2 



S i 2 3 k I 7^ 



0 



"o i 2 i S 7 ~2 



8 



0 I 



0 



WW I I i 5 ^7 8 9 10 11 12 13 15 16 

1. Use the number line above. Copy the following mathematical 
sentences, write the symbol > or < m each blank to 
make the sentence true. 

a) e) |_| 



^) |- 1 h) » I 
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2. Starting at zero^ list in order nurobera used In 

ft 

a) coiinting by one-*half to ^ 

b) counting by two- thirds to j 

c) counting by three eighths to ^ 



Write 2 other names for each of the following, 
a) 



1 
7 



b) 1 



c) 4 - 



^. MBitoh each rational number In (^luoin 1 id.th a fraction 
that nan»s the same numt^r trcm C^luan 2. 

column 1^ Column 2 

c) 2 h) I 

e) X J) I 



USniQ RATIONAL NUMBERS 

Exploration 
Below are pictures of seta of 12 objects. 

Dotted lines separafte the picture 
of Set A into 2 subsets. 
How many objects are there in 1 
subset? 

How many objects are there in -2 
subsets? 

Is ^ of 12 objects equal to 
^ objects? 
2 

Is ^ of 12 objects equal to 
12 objects? 



□ 


□ 




□ 


□ 


□ 


□ 


□ 


□ 


□ 




□ 



Set A 



□ 




□ 


in 


□ 




□ 


In 


□ 




□ 





Set B has been separated Into 
^ subsets. 

How many objects are in each 
subset? 



J of 12 = 
2 



Set B 



^ of 12 = 
|- of 12 = 
i of 12 = 



IS 



of 12 = 



of 12? 



1^5 

f4 



□ 


□ 




□ 



















Set C 




Set D 




Set E 



Dotted lines separate Set C into 

subsets, 

1 



v/hat is 



\;hat is 



Vftiat Is 



of 12? 



of 12? 



of 12? 



Set D has been separated into 
subsets. 



2 






of 


. 12. 


H 






of 


12. 


6 


a 


F 


of 


12. 


8 


o 




of 


12. 


10 


ts 


H 


of 


12. 


12 






of 


12. 



Each subset in £ shows 
of 12. 

^ of 12 = 

^ of 12 = 

^ of 12 . 

8 



17 



of 12 
of 12 
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Bceroise Set 10 





B 



1. 



A, B, C, and D are unit square regions. Copy them on 
your paper, separate each one Into four equal regions. 



a) 
b) 

0) 

e) 



Color ^ of A rei. 

Color 1^ of B blue. 

Color ^ of C green. 

Color jj- of D green. 

i|- Is another name for 



Write the fraction that best describes the uncolored 
regions of each unit square region above. 



2. 



B 
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Points B and c separate the unit lli^ segment AD 

* 

Into 3 congruent segn^nts. 

a) m " ' c)m3n5» 

b) m - 



d) f - 
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Exercise Set 11 



1. Look at the ploture of a set qf objects below. 



It has been partitioned Into 4 subsets. 
The same number of objects are In each subset. 
1 



What Is 



of l6? 



vmat is f of 16? 



What Is J- of 16? 
What Is ^ of 16? 



Here la another picture of a set of objects. It has been 
partitioned into five subsets. The same number of objects 
are In each subset. 



0 
0 
0 
0 



What 


is 


1 


of 


20? 


What 


is 


2 

5 


of 


20? 


What 


Is 




of 


20? 


What 


is 




of 


20? 


What 


is 




of 


20? 



0 
0 
0 
0 



0 
0 
0 
0 



0 
0 
0 
0 



T 



0 
0 
0 
0 
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3. C<»i5»lete the following, use sets of objects if you need thfem. 



a) 


1 

J 


of 


6 


is 


e) 


2 
J 


of 


6 


Is 


b) 




of 


4 


Is 


n 


i 


of 


8 


is 


c) 


X 

? 


of 


8 


is 




2 
J 


of 


9 


is 


d) 


1 
? 


of 


10 


is 


h) 


2 


of 


10 


is 



4. Jane bought sljc doughnuts, she ate j of them. HOw many 
doughnuts did Jane eat' How many doughnuts did jane have 
left? 

5. Bill had twenty marbles. He lost ^ of them. How many 
marbles did Bill lose? How many did he have left? 

6. Alice had 56 Jacks. She trt^ded ^ of them to Mary. 
How many Jacks did Alice trade? How many Jacks did Alice 
have left? 

7. On the way from the store. Bob dropped a dozen eggs. He 
looked inside the carton. He foimd ^ of the eggs broken. 
HOW many eggs are there in a dozen? How many eggs were 
broken? How many eggs were not broken? 

BRAINTWISTEH 

John gave Bill sixteen Jelly beans. This was ^ of the 
number Jc' had. How many did John have at the beginning? 



Exercise .Set 12 

1. There were 20 problems on an arithmetic test. John worked 
all but ^ of them. Hov/ many problems did John finish? 

2. J of a strlne; of 1? Chrlotmac tree lights had burned out. 
How many llr.htc had to be replaced? 

5. At a sale, books that had been 50^ were selling for ^ 
of the ref^ular prlcC;, V/hat was the sale price? 

A box which had contained 2^^ candy bars v;as tv.- -thirds 
full. How many candy bars v^Fere In the box? 

5. A footbal-1 came Is played In k quarters. It takes 1 hour 
of actual playlne time to play a game. How many minutes of 
actual playlnc time are gone at the end of the third quarter? 

6. There were 6 boys and 3 r.lrls on a Softball team, v/hat 
part of the team were boys? 

?• The year la arated into four seasons of equal length. 
VJhnt part of the year Is each Season? 

8. Mary has a collection of 1^ dolls, j of them represent 
chllMr**n fron other countries. How many of the dolls 
reprejent children from other countries? 

9. Jim was makln/: a model of a plane. He needed a sln^^le piece 

5 

of wood of a foot lonp:. He had a piece of wood 8 
inches long. Could he use this piece? V/hy? 
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